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ABSTRACT 
POLLEN ANALYSIS OF PEAT DEPOSITS NEAR EDLINGHAM. NORTHUMBERLAND„ 
by David W i l l i a m Moyle 
The clearance h i s t o r y of vegetation i n Northumberland has 
been subject to very l i m i t e d research,, The present study i s 
p r i n c i p a l l y concerned w i t h the impact of man on v e g e t a t i o n a l 
development i n the v i c i n i t y of Edlingham i n c e n t r a l - e a s t e r n 
Northumberland,, The area has a diverse p h y s i c a l environment 
i n c l u d i n g both arable lowlands and heath covered sandstone 
uplandss Archaeological evidence i n d i c a t e s the l i k e l i h o o d 
of continuous human settlement since M e s o l i t h i c times* 
Two peat deposits of c o n t r a s t i n g size and p o l l e n catchment 
were surveyed and sampled f o r p o l l e n study purposes. A small 
lowland mire adjacent to Edlingham Castle provided a l i m i t e d 
record of post-clearance v e g e t a t i o n a l h i s t o r y estimated to date 
from the 1 7 * n century,, The second s i t e a t Black Lough consists 
of a l a r g e body of peat contained w i t h i n a depression i n the 
u n d e r l y i n g g l a c i a l d r i f t l o c a t e d on the i n t e r f l u v e o f a P e l l 
Sandstone r i d g e overlooking Edlingham 9 A 7 metre core from t h i s s i t e produced a continuous p o l l e n and s t r a t i g r a p h i c record 
extending from the Late Devensian to the presents 
Twelve p o l l e n assemblage zones ( B L I - BL X I I ) are i d e n t i -
f i e d from the Black Lough core. Comparison of these zones 
w i t h the F l a n d r i a n Chronozones e s t a b l i s h e d a t Din Moss (Hibbert 
and Switsur 1976) demonstrates a close c o r r e l a t i o n , , On t h i s 
basis a time scale has been placed on the major v e g e t a t i o n a l 
changes o c c u r r i n g i n the Black Lough p o l l e n diagram,, 
The impact of man on the v e g e t a t i o n a t Black Lough i s 
f i r s t detected a t the Flandrian i / l l t r a n s i t i o n dated at Din 
Moss to 6710 t 100 b 0 p s M e s o l i t h i c a c t i v i t y l e d to minor openings i n the f o r e s t cover and p o s s i b l y c o n t r i b u t e d to the 
very sudden d e c l i n e of Pinus p o l l e n recorded at Black Lougho 
D e t a i l e d study of the Flandrian I l / l I I t r a n s i t i o n challenges 
the t r a d i t i o n a l view of the Elm Decline as an i s o l a t e d event 
i n v o l v i n g the s e l e c t i v e d e c l i n e of elm p o l l e n o n l y 0 An a n t h r o p o l o g i c a l explanation i s supported,, Following the 
de c l i n e of elm i t would appear t h a t f o r a p e r i o d o f 2500 years 
covering the Neolithic,, Bronze Age and Early I r o n Age s occu= pa t i o n was r e l a t i v e l y continuous i n v o l v i n g p r o g r e s s i v e l y more 
permanent a g r i c u l t u r a l communities and g r a d u a l l y i n c r e a s i n g 
clearance,, The great upsurge of clearance f o l l o w i n g t h i s 
p e r i o d i s associated w i t h the pre=Roman I r o n Age and appears 
to be r e l a t i v e l y uniform across north-east England s From Romano=British times to the present the Black Lough diagram 
provides a d e t a i l e d sequence of clearance and regeneration 
phases which i s t e n t a t i v e l y r e l a t e d to h i s t o r i c a l events and 
appears to provide a clearance sequence of reference value f o r 
the region o . 
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- CHAPTER I -
INTRODUCTION 
1o1 GENERAL INTRODUCTION 
The v i l l a g e of Edlingham ( N a t i o n a l Grid Reference 
NU 1 1 3 0 9 0 ) i n northern Northumberland i s a "shrunken 
medieval v i l l a g e " (Alexander and Roberts 1 9 7 8 ) c o n s i s t i n g 
now of only a s c a t t e r of houses adjacent to a Norman 
church and d e r e l i c t l 4 * n Century c a s t l e 0 The v i l l a g e i s 
s i t e d on the gentle western v a l l e y slopes of Edlingham 
Burn, a t r i b u t a r y of the River Aln (photos 1 P 2 „ 3 ) ° Facing 
across the v a l l e y i s a steep escarpment of F e l l Sandstone 
r i s i n g to a general e l e v a t i o n of 2 3 0 metres 0 o D o from 
which r e l a t i v e l y f l a t heathery moors dip g e n t l y to the 
south easto A s t r e t c h of water known as Black Lough 
(NU 1 3 3 0 8 4 ) i s l o c a t e d immediately over the r i d g e top 
approximately 2 km south-east of Edlingham ( f i g 0 1 p photo 4 ) 0 
The o r i g i n s of Edlingham are b r i e f l y discussed i n 
Jo Co Hodgson's A HISTORY OF NORTHUMBERLAND ( 1 9 0 4 ) 0 I t i s 
s t a t e d t h a t Edlingham ( o r Eadulfingham) was "among the 
places given to Saint Cuthbertj, i n 7 3 7 p by King Ceolwulf 0" 
(Hodgson 1 9 0 4 o p 0 l 4 ) 0 The form of the town-name and 
other h i s t o r i c a l evidence suggests t h a t "the s i t e may 
almost c e r t a i n l y be regarded as the ham„ the homeplace, 
of a community of Angles 9 the r e l a t i v e s and dependants 
of a man c a l l e d Eadwulf" 0 (Hodgson 1 9 0 4 0 p 0 1 5 ) (hence 
Eadulfingham)o I n l a t e r Medieval times the township area 
incvLuded both arable and p a s t o r a l farming, w i t h the 
existence of a com m i l l on Edlingham Burn suggesting 
considerable g r a i n production,, At t h i s time the pasturage 
of stock on the upland "wastes" (presumably the F e l l 
Sandstone uplands immediately east of Edlingham Burn) 
was also a normal p a r t of l i v e s t o c k husbandry i n the region 
(Hodgson 1 9 0 4 ) 0 
There i s a strong l i k e l i h o o d t h a t the s i t e of 
Edlingham, or at l e a s t i t s general l o c a t i o n , also saw 
settlement i n Roman and e a r l i e r periods! "Edlingham must 
have been occupied i n p r e - h i s t o r i c days, f o r i t possesses 
advantages f o r s e t t l e d h a b i t a t i o n i n a l l respects equal to 
those of the surrounding d i s t r i c t s , where the discovery 
of stone and bronze weapons and implements, and the 
occurrence of f o r t i f i e d strongholds arid of places of 
b u r i a l bear testimony to an abundant population i n those 
times,," (Hodgson 1 9 0 4 ) 0 I f p r e h i s t o r i c occupation d i d 
indeed occur, the r e s u l t a n t impact on the v e g e t a t i o n should 
be r e f l e c t e d i n the p o l l e n record preserved i n organic 
deposits i n the immediate l o c a l i t y 0 (Ref a 1 0 2 ) 
The impetus f o r the current study r e s u l t s l a r g e l y 
from the i n t e r e s t i n o b t a i n i n g palaeobotanical data to 
complement archaeological studies c u r r e n t l y i n progress 
at Edlingham i n e s t a b l i s h i n g the h i s t o r y of clearance, 
settlement and arable farming i n the d i s t r i c t , , The 
c o n t r i b u t i o n which can be made by p o l l e n a n a l y t i c a l studies 
3 
to an understanding of man's impact on veg e t a t i o n , 
p a r t i c u l a r l y when r e l a t e d to an archaeological s i t e , has been 
w e l l established,. The series of papers from the Somerset. 
Levels (Coles et a l 1975s, 1976, 1977, 1978) and the 
i n t e g r a t e d b i o a r c h a e o l o g i c a l i n v e s t i g a t i o n s a t Star Carr 
(Clark 195^, 1972) are e x c e l l e n t examples of the manner 
i n which palaeobotanical i n f o r m a t i o n has been i n t e g r a t e d 
i n t o an o v e r a l l b i o a r c h a e o l o g i c a l i n v e s t i g a t i o n . I n 
a d d i t i o n , there are now numerous published papers which 
employ p o l l e n a n a l y t i c a l methods to i n v e s t i g a t e the impact 
of man on vegetation ( f o r example Godwin 1978, Tinsley 1975 
Iversen 1973$, Davies and Turner 1979, P i l c h e r 1975, 
B a r t l e y 1975)» The growth i n such p o l l e n studies over 
the l a s t decade has played an important p a r t i n the rev i s e d 
understanding of B r i t i s h p r e h i s t o r y (Renfrew 1 9 7 4 ) and i n 
p a r t i c u l a r the environmental i n t e r a c t i o n s of e a r l y man 
(Evans 1975 9 Simmons and Tooley, i n p r e s s ) , 
For the present i n v e s t i g a t i o n , p o l l e n study s i t e s 
were sought as near as possible to the v i l l a g e of 
Edlingham to maximise the op p o r t u n i t y f o r eventual b i o -
archaeological c o r r e l a t i o n s i n the l o c a l i t y , , Two peat 
deposits were l o c a t e d r e l a t i v e l y near to the v i l l a g e s i t e , 
one a t Black Lough and the other a small mire adjacent 
to the Castle ( f i g 0 1 9 photo 5 ) 0 I t was decided to conduct a 
s t r a t i g r a p h i c survey of both s i t e s and to se l e c t s u i t a b l e 
c o r e s on which p o l l e n a n a l y t i c a l s t u d i e s might bo c a r r i e d 
o u t 0 
1 0 2 RESEARCH OBJECTIVES 
The two p o l l e n s t u d y s i t e s s e l e c t e d p r o v i d e a s t r o n g 
c o n t r a s t i n p h y s i c a l c h a r a c t e r i s t i c s and presumably a l s o 
i n the n a t u r e of t h e i r p o l l e n c a t c h m e n t s ( s i t e d e t a i l s 
a r e d i s c u s s e d i n s e c t i o n s 5 o 1 and 6 „ l ) 0 The B l a c k Lough 
s i t e i s a l a r g e u p l a n d r a i s e d bog which might be e x p e c t e d 
to p r o v i d e a l o n g p o l l e n r e c o r d o f r e g i o n a l s i g n i f i c a n c e 
( s e e d i s c u s s i o n i n 6 < , 3)o The Edlingham C a s t l e s i t e , by 
c o n t r a s t , i s a s m a l l v a l l e y bottom m i r e w i t h a predominant-
l y l o c a l p o l l e n catchment ( r e f 0 s e c t i o n 5 o 3 ) o The o r i g i n a l 
r e s e a r c h o b j e c t i v e was b a s e d on t h i s d i f f e r e n c e i n 
c h a r a c t e r between the two s i t e s to p r o v i d e an o p p o r t u n i t y 
to c o r r e l a t e l o c a l and r e g i o n a l v e g e t a t i o n a l changes„ 
The s p e c i f i c o b j e c t i v e s f o r the s t u d y were: 
a) to e s t a b l i s h an o u t l i n e o f the r e g i o n a l 
e n v i r o n m e n t a l h i s t o r y s i n c e the L a t e D e v e n s i a n 
which c o u l d be r e l a t e d to F l a n d r i a n c hronozones, 
b) to conduct a d e t a i l e d s t u d y of the c h a n g i n g 
i m p a c t upon the v e g e t a t i o n of d i f f e r e n t 
c u l t u r a l groups l i v i n g i n the v i c i n i t y o f 
E dlingham, and by c omparison w i t h B l a c k Lough, 
to e s t a b l i s h the d egree to which l o c a l e f f e c t s 
were r e f l e c t e d i n the w i d e r r e g i o n c 
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A d e t a i l e d s t r a t i g r a p h i c s u r v e y of Edlingham m i r e , 
however, r e v e a l e d t h a t the s t r a t i g r a p h i c sequence showed 
v e r y l i t t l e c o n s i s t e n c y between the 5 metre spaced s a m p l i n g 
s i t e s , and i t d e m o n s t r a t e d t h a t the mire had been s u b j e c t 
to a v e r y v a r i a b l e f o r m a t i o n h i s t o r y , p o s s i b l y i n v o l v i n g 
e r o s i o n and r e d e p o s i t i o n ( r e f , s e c t i o n 5 o 2 ) 0 I t thus 
became n e c e s s a r y to r e f o r m u l a t e the r e s e a r c h o b j e c t i v e s 
to c o n c e n t r a t e a t t e n t i o n more s t r o n g l y upon the B l a c k 
Lough s i t e a l t h o u g h p r e s e r v i n g the o r i g i n a l d i r e c t i o n o f 
the r e s e a r c h s t u d y , I t was d e c i d e d to c o n s t r u c t an o u t -
l i n e p o l l e n diagram from the Edlingham s i t e to be u s e d i n 
a s u p p o r t i n g r o l e i n the i n t e r p r e t a t i o n o f human im p a c t 
i n the a r e a , 
B l a c k Lough now became the p r i n c i p a l s i t e and was 
to be sampled i n g r e a t e r d e t a i l than o r i g i n a l l y e n v i s a g e d , 
c o n c e n t r a t i n g a t t e n t i o n on the l a t e - F l a n d r i a n I I and 
F l a n d r i a n I I I p e r i o d s when human a c t i v i t i e s might be 
e x p e c t e d to become an i m p o r t a n t i n f l u e n c e on the v e g e t a t i o n 0 
While B l a c k Lough h a s a r e l a t i v e l y l a r g e p o l l e n catchment 
and may be l e s s s e n s i t i v e as an i n d i c a t o r o f minor l o c a l 
c l e a r a n c e a c t i v i t i e s , i t s h o u l d , n e v e r t h e l e s s , r e g i s t e r 
more e x t e n s i v e c l e a r a n c e p h a s e s i n the d i s t r i c t , , 
The r e v i s e d o b j e c t i v e s may be summarised;-
a) to e s t a b l i s h the n a t u r e and sequence of 
human i m p a c t on the v e g e t a t i o n o f the 
B l a c k Lough d i s t r i c t ; 
b) to e s t a b l i s h the r e g i o n a l e n v i r o n m e n t a l 
h i s t o r y s i n c e the L a t e D e v e n s i a n , and 
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and r e l a t e i t to F l a n d r i a n c h ronozones; 
c ) to c o r r e l a t e the human i m p a c t p h a s e s e s t a b -
l i s h e d a t B l a c k Lough w i t h o t h e r s i t e s i n 
the g e n e r a l r e g i o n , as the b a s i s of a 
t e n t a t i v e c h r o n o l o g y f o r the s i t e , , 
As i s d e s c r i b e d i n S e c t i o n s 1 <, 3 arid 6 0 1 s B l a c k 
Lough o c c u p i e s a s i t e o f moderate u p l a n d c h a r a c t e r , which 
a l t h o u g h exposed and g e n e r a l l y p o o r l y d r a i n e d , would n o t 
have been e n t i r e l y u n a t t r a c t i v e to e a r l y p a s t o r a l and 
a g r i c u l t u r a l p e o p l e s . I n d e e d , w i t h the p r e s e n c e o f a 
s t e e p F e l l Sandstone s c a r p n e a r b y and a permanent w a t e r 
s u p p l y i n Edlingham Burn, i t i s an a r e a o f c o n s i d e r a b l e 
h a b i t a t d i v e r s i t y p r o v i d i n g a v a r i e t y of l i v i n g e n v i r o n -
ments, n o t o n l y f o r p l a n t and a n i m a l communities but a l s o 
f o r mam, T h i s i s r e f l e c t e d i n the g e n e r a l l a n d s c a p e 
c h a r a c t e r o f the r e g i o n , 
1 o 3 TOE PHYSICAL SETTING 
The E d l i n g h a m / B l a c k Lough a r e a l i e s 13km c i n l a n d 
from the Northumberland c o a s t , i n a r e g i o n o f s c a r p l a n d s 
and low i n t e r v e n i n g v a l l e y s , f l a n k i n g the g r a n i t e dome 
of the C h e v i o t H i l l s some 20km„ away to the n o r t h - w e s t 
( r e f 0 f i g u r e l ) 0 The s t e e p e scarpments have a g e n e r a l 
e l e v a t i o n o f 250=300 m e t r e s 0 0 D o o v e r the r o l l i n g h i l l s 
and v a l l e y s which a r e g e n e r a l l y below 100 m e t r e s 0 o D 0 
The form o f the p r e s e n t l a n d s c a p e c l o s e l y r e f l e c t s the 
u n d e r l y i n g s o l i d g e o logy ( r e f , f i g u r e 2 ) , a l t h o u g h i m p o r t 
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a n t s u p e r f i c i a l f e a t u r e s r e s u l t from the g l a c i a l a dvances 
o f the P l e i s t o c e n e and s u b s e q u e n t e r o s i o n and d e p o s i t i o n 
o f the g l a c i a l d e p o s i t s ( r e f 0 f i g u r e 3 ) 0 
The p r i n c i p a l r e l i e f - f o r m i n g s t r a t a i n the v i c i n i t y 
o f Edlingham a r e the F e l l S andstone and Cements tone Groups, 
both formed d u r i n g the E a r l y Carboniferous„ Tho r e s i s t a n t 
F e l l S a n d s t o n e s c o n s t i t u t e the h i g h r i d g e l i n e s w i t h t h e i r 
s t e e p n o r t h - w e s t and w e s t - f a c i n g e s c a r p m e n t s and more 
g e n t l y i n c l i n e d beds e x t e n d i n g to the s o u t h - e a s t and e a s t 0 
The Cementstone Group c o n s i s t s o f a v a r i e t y o f s h a l e s , 
mudstones, s i l t s t o n e s , t h i n l i m e s t o n e s and s a n d s t o n e s which 
a r e g e n e r a l l y l e s s r e s i s t a n t to e r o s i o n and form the low 
r o l l i n g h i l l s and v a l e s between the C h e v i o t H i l l s and the 
F e l l Sandstone r i d g e s . The a l i g n m e n t o f the s c a r p l a n d s 
and v a l l e y s , w h i c h h a s s u c h a dominant e f f e c t on the p h y s i c a l 
c h a r a c t e r o f the l a n d s c a p e a s w e l l a s the human u s e o f the 
r e g i o n , r e s u l t s from g e o l o g i c a l e v e n t s l a r g e l y o c c u r r i n g 
d u r i n g the Carboniferous„ A s e r i e s o f l e v e l - b e d d e d 
s e d i m e n t a r y s t r a t a a c c u m u l a t e d d u r i n g the C a r b o n i f e r o u s 
a f t e r a p e r i o d o f e x t e n s i v e v o l c a n i c a c t i v i t y d u r i n g which 
the C h e v i o t g r a n i t e m a s s i f was i n t r u d e d 0 The S c r e m e r s t o n 
C o a l Groups o v e r l y i n g the F e l l S a n d s t o n e s , r e s u l t e d from 
p e a t beds formed d u r i n g the warm, humid t e r r e s t r i a l c o n d i -
t i o n s o f the Upper C a r b o n i f e r o u s , and was then i n t u r n 
o v e r l a i n by v a r i o u s l i m e s t o n e s and sandstones,. The 
Group i t s e l f i s v e r y v a r i a b l e w i t h t h i n c o a l seams p r o v i d i n g 
l i m i t e d c o a l e x t r a c t i o n p o s s i b i l i t i e s , , At C o r b y ' s C r a g s , 
i n the n e a r v i c i n i t y o f B l a c k Lough, f a u l t i n g h a s a l l o w e d 
the c o a l seams to be worked a t "a v e r y e a r l y d a t e " , 
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( C a r r u t h e r s e t a l 1930) a l t h o u g h l i t t l e i n f o r m a t i o n i s 
a v a i l a b l e on the h i s t o r y of the e x t r a c t i o n s h a f t s 9 
U p l i f t , t i l t i n g and f a u l t i n g d u r i n g the e a r l y M e s o z o i c 
i n c l i n e d the C a r b o n i f e r o u s s t r a t a a g a i n s t the u p l i f t e d 
C h e v i o t m a s s i f i n a s e r i e s o f s t e p p e d l e v e l s i n c l i n e d 
g e n t l y to the s o u t h and e a s t 0 C o n t i n u i n g t e r r e s t r i a l 
e r o s i o n d u r i n g the r e m a i n d e r of the Mesozoic and T e r t i a r y 
g r a d u a l l y removed the deep C a r b o n i f e r o u s d e p o s i t s c o v e r i n g 
the C h e v i o t m a s s i f and c r e a t e d the l a n d s c a p e b a s i c a l l y 
as i t e x i s t s t o d a y 0 
The c h a r a c t e r i s t i c broken r e l i e f o f the s c a r p l a n d s 
has a s i g n i f i c a n t e f f e c t on the l o c a l c l i m a t e . The 
r e l i e f a m p l i t u d e between r i d g e - t o p and v a l l e y bottom i s 
u s u a l l y i n the o r d e r of 200-250 metres o v e r a h o r i z o n t a l 
d i s t a n c e of a p p r o x i m a t e l y 1 km, c r e a t i n g a s h a r p e n v i r o n -
m e n t a l g r a d i e n t between s h e l t e r e d v a l l e y and exposed 
h i g h e r zone o f moorland. Newton ( 1972) n o t e s t h a t snow 
l i e s much l o n g e r on the u p l a n d s o v e r 800 f t , than i n the 
s u r r o u n d i n g v a l e s , and t h i s e f f e c t was c e r t a i n l y n o t i c e a b l e 
d u r i n g f i e l d work a t B l a c k Lough i n March 1979 ( p h o t o s 6 , 7)„ 
D a t a on the c l i m a t e of n o r t h - e a s t e r n E n g l a n d ( B r i t i s h 
A s s o c i a t i o n 19^9) s u g g e s t t h a t on the l o w l a n d s u n d e r 
a p p r o x i m a t e l y 60 m0 snow f a l l s . o n a v e r a g e f o r about 12 
days i n the y e a r , and on e l e v a t e d l a n d o v e r a p p r o x i m a t e l y 
240m o on about 20 d a y s 0 S i m i l a r l y , on the c o a s t , snow 
l i e s on a v e r a g e f o r about 7 days compared w i t h about 12 
days i n v a l l e y s s u c h as the A l n , and 40 days on e l e v a t e d 
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s i t e s s u c h as B l a c k Lough e The i n f l u e n c e of the 
r e l i e f on l o c a l r a i n f a l l i s a l s o c o n s i d e r a b l e w i t h the 
s h e l t e r e d v a l l e y s of the A l n h a v i n g as much a s 5-10 i n c h e s 
l e s s r a i n f a l l than the s u r r o u n d i n g u p l a n d s , w h i c h a v e r a g e 
a p p r o x i m a t e l y 35 i n c h e s a n n u a l l y , ( B r i t i s h A s s o c i a t i o n 19'l9)« 
I n g e n e r a l , the c l i m a t e of the v a l l e y bottoms i s f a r more 
moderate than t h a t o f the exposed wind-swept r i d g e tops 
which i n the w i n t e r months a r e p a r t i c u l a r l y s u b j e c t to 
extremes o f t e m p e r a t u r e , wind and snow. 
R i v e r s o r i g i n a t e from the h i g h p r e c i p i t a t i o n a r e a 
o f the C h e v i o t H i l l s i n a r e g u l a r r a d i a l p a t t e r n a c r o s s 
the l e s s r e s i s t a n t Cements tone r o c k s , but due to the 
b l o c k i n g e f f e c t o f the F e l l Sandstone r i d g e s , the R i v e r s 
B r e a m i s h and T i l l a r e d i s p l a c e d n o r t h to j o i n the R i v e r 
Tweed, The R i v e r A l n and R i v e r Coquet have \ i t i l i s e d 
f a u l t l i n e s to c u t through the F e l l Sandstone d i r e c t l y 
to the e a s t , but t h e i r g e n e r a l c o u r s e and t h o s e of t h e i r 
t r i b u t a r i e s ( s u c h as E d lingham Burn w h i c h f l o w s i n t o the 
A l n ) c l o s e l y p a r a l l e l the a l i g n m e n t o f the F e l l Sandstone 
s c a r p s o 
The o n s e t of g l a c i a t i o n d i d n o t g r e a t l y modify the 
b a s i c l a n d s c a p e f e a t u r e s , the i c e b e i n g o f l o c a l ( C h e v i o t ) 
o r i g i n and l i m i t e d i n volume and e r o s i v e power ( K i n g 1 9 7 6 ) 0 
I t d i d , however, c a u s e a g e n e r a l i n f i l l i n g o f l o w l a n d a r e a s 
w i t h b o u l d e r c l a y and g l a c i a l l y d e r i v e d sand and g r a v e l , 
which has s i n c e been p a r t i a l l y eroded ( r e f D f i g u r e 3 ) 0 
The p r e s e n c e of the g l a c i a l d e p o s i t s has i n c r e a s e d the 
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v a r i e t y of s o i l t y p e s i n the r e g i o n and t h e r e b y the 
range of h a b i t a t s 0 ( D e t a i l s o f the s u p e r f i c i a l geology 
r e l a t i n g to the two s t u d y s i t e s a r e d i s c u s s e d i n s e c t i o n s 
5„ 1 and 6 0 l ) 0 The v i l l a g e of Edlingham i s l o c a t e d on 
the boundary zone between an o u t c r o p o f the Cementstone 
Group and b o u l d e r c l a y , w h i l s t B l a c k Lough i s l o c a t e d on 
the immediate b a c k s l o p e of a P e l l S andstone Ridge i n a 
v a r i a b l e f a u l t e d zone encompassing o u t c r o p s of the 
S c r e m e r s t o n C o a l Group and b o u l d e r c l a y (ref„ f i g u r e 3 ) 0 
The s o i l s d e r i v e d from the v a r i o u s r o c k t y p e s and 
s u r f a c e d e p o s i t s a r o l i k e l y to have c o n s i d e r a b l e b e a r i n g 
on the u s e made of the r e g i o n by e a r l y man, who i n t u r n 
may have i n i t i a t e d s o i l d e t e r i o r a t i o n a s a r e s u l t of 
c l e a r a n c e a c t i v i t i e s 0 The P e l l Sandstone w e a t h e r s to a 
p o d z o l i z e d sandy s o i l o f low base s t a t u s (Robson 1965) 
which, s i n c e e a r l i e s t s e t t l e m e n t , would have l e f t the h i g h 
r i d g e s a s u n c u l t i v a t e d r o c k y moors 0 These s o i l s now 
su p p o r t p i n e p l a n t a t i o n s 0 A map p u b l i s h e d i n 1794 
( r e f 0 f i g u r e k) a s p a r t of a comprehensive a g r i c u l t u r a l 
s u r v e y o f Northumberland ( B a i l e y and C u l l e y 1805) c l e a r l y 
shows the p a t t e r n of F e l l Sandstone r i d g e s p l o t t e d as 
"Heathy Mountains" s u r r o u n d i n g the C h e v i o t H i l l s , , The 
a u t h o r s compare the " e x t e n s i v e , open s o l i t a r y w a s t e s , 
growing l i t t l e e l s e b u t h e a t h , and a f f o r d i n g a h a r d s u b s i s -
t e n c e f o r the f l o c k s t h a t d e p a s t u r e them" w i t h the "deep, 
narrow, s e q u e s t e r e d g l e n s " of the i n t e r v e n i n g v a l l e y s 0 
Many s m a l l p e a t bogs, and l a r g e r r a i s e d bogs s u c h as 
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B l a c k Lough, have formed i n d e p r e s s i o n s o v e r bouldter 
c l a y on the p o o r l y d r a i n e d i n t e r f l u v e s o f the F e l l Sand-
s t o n e r i d g e s but t h e r e i s no g e n e r a l f o r m a t i o n o f b l a n k e t 
peato 
By c o m p a r i s o n , s o i l s d e r i v e d from both the b o u l d e r 
c l a y and the v a r i o u s C a r b o n i f e r o u s s h a l e s , s a n d s t o n e s and 
c o a l b e a r i n g groups show g r e a t v a r i a b i l i t y , b u t a r e 
g e n e r a l l y o f g r e a t e r f e r t i l i t y an- b e t t e r t e x t u r e than 
t h o s e d e r i v e d from the F e l l Sandstone,, The v a r i a b i l i t y 
o f t h e s e s o i l s r e v o l v e s around the i n h e r e n t v a r i a b i l i t y 
o f the p a r e n t m a t e r i a l and the s o i l d r a i n a g e c o n d i t i o n s 
o p e r a t i n g a t a p a r t i c u l a r s i t e a Much of the b o u l d e r 
c l a y c o n t a i n s a c o n s i d e r a b l e p r o p o r t i o n o f s i l t and sand 
from the Cementstone b e d r o c k and w e a t h e r s i n c o n d i t i o n s 
o f moderate to good d r a i n a g e i n t o a l i g h t brown s o i l 
s u i t a b l e f o r a r a b l e f a r m i n g . I n p r e - c l e a r a n c e t i m e s 
t h e s e s o i l s would have d e v e l o p e d i n a s s o c i a t i o n w i t h the 
m osaic o f mixed d e c i d u o u s woodland and f o r e s t , p r o d u c i n g 
v a r i o u s forms o f brown f o r e s t soil« A s s o c i a t e d w i t h the 
f o r e s t s would have been a v a r i e t y o f w e t - l a n d h a b i t a t s 
r e s u l t i n g from s p r i n g s and d r a i n a g e d e p r e s s i o n s i n the 
b o u l d e r c l a y , as i s found today a l o n g Edlingham Burn and 
on the F e l l Sandstone uplands,. I t i s to t h e s e b e t t e r 
d r a i n e d brown f o r e s t s o i l s w i t h n e a r b y f r e s h - w a t e r s p r i n g s 
t h a t e a r l y a g r i c u l t u r a l man may % / e l l have been f i r s t 
a t t r a c t e d o At the p r e s e n t time the h i g h f e l l s a r e u s e d 
m a i n l y f o r f o r e s t r y and rough g r a z i n g , w i t h l i m i t e d a r e a s 
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of c r o p p i n g on the b e t t e r d r a i n e d s o i l s a s s o c i a t e d w i t h 
the S c r e m e r s t o n e C o a l Group> The v a l l e y bottoms and 
i n t e r v e n i n g h i l l s a r e g i v e n o v e r to mixed s h e e p / l i v e s t o c k / 
a r a b l e f a r m i n g w i t h c o n s i d e r a b l e a r e a s of wheat, o a t s and 
b a r l e y on the l i g h t e r s o i l s , a l t h o u g h p a s t o r a l l a n d u s e 
i s dominant,, 
The s a n d s t o n e s c a r p s c l e a r l y have a dominant 
i n f l u e n c e upon the p h y s i o g r a p h y o f the r e g i o n , i n f l u e n c i n g 
r i v e r c o u r s e s , m i c r o - c l i m a t e and the p a t t e r n of s o i l 
development,, I n more r e c e n t t i m e s t h e y have a l s o 
i n f l u e n c e d the l o c a t i o n o f t r a n s p o r t r o u t e s and the forms 
of s e t t l e m e n t , a g r i c u l t u r a l and e x t r a c t i v e l a n d u s e i n 
the region,, I t i s no l e s s l i k e l y t h a t the economy of 
e a r l y man was a l s o c l o s e l y r e l a t e d to the p a t t e r n o f 
u p l a n d and l o w l a n d a c c o r d i n g to h i s v a r y i n g needs f o r 
p r o t e c t i o n , h u n t i n g and g a t h e r i n g r e s o u r c e s , w a t e r , , 
p a s t o r a l l a n d s and p r o d u c t i v e s o i l s The v a r i e t y o f 
h a b i t a t s a v a i l a b l e i n the immediate v i c i n i t y of B l a c k 
Lough and E d l i i i g h a m would a l l o w many of t h e s e needs to 
be mete I n a d d i t i o n , r e a d y l o w l a n d a c c e s s i s a v a i l a b l e 
to the e a s t , u t i l i z i n g the a l i g n m e n t o f Edlingham v a l l e y 
and the p a s s a g e o f the R i v e r A l n through the b a r r i e r o f 
F e l l S andstone a t A l n w i c k 0 The p r e s e n t r o a d s y s t e m l a r g e l y 
f o l l o w s t h i s r o u t e . The e x i s t e n c e o f a Saxon s e t t l e m e n t 
a t E d l i n g h a m r e f l e c t s t h e s e e n v i r o n m e n t a l r e s o u r c e s and 
s u g g e s t s a l s o the l i k e l i h o o d o f o t h e r e a r l y a g r i c u l t u r a l 
groups l i v i n g i n the a r e a . 
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1 ak PREVIOUS RESEARCH 
P r i o r t o 1970, v e r y f e w d e t a i l e d p o l l e n s t u d i o s were 
a v a i l a b l e f r o m s i t e s w i t h i n n o r t h - e a s t E n g l a n d ( a r e g i o n 
bounded i n t h e n o r t h and s o u t h by t h e R i v e r s Tweed and 
Tees and i n t h e w e s t by t h e P e n n i n e / C h e v i o t u p l a n d s ) , 
W h i l e t h e n o r t h - w e s t o f E n g l a n d h a d been t h e s u b j e c t o f 
numerous p o l l e n s t u d i e s b e f o r e 1970 ( c , g 0 W a l k e r 1955, 
1965, 1966; P e n n i n g t o n 1^7» 1964, 1965, 1970; 
O l d f i e l d 1963, 1965; O l d f i e l d and S t a t h a m 1963) i t has 
o n l y been i n r e c e n t y e a r s t h a t n o r t h - e a s t E n g l a n d has 
been t h e s u b j e c t o f more i n t e n s i v e p a l a e o o c o l o g i c a l r e s e a r c h . 
The r e l a t i v e p a u c i t y o f p a l a e o e c o l o g i c a l d a t a i n N o r t h -
u m b e r l a n d , i n p a r t i c u l a r , has p r e v e n t e d t h e d e v e l o p m e n t 
o f a r e g i o n a l v e g e t a t i o n h i s t o r y , a l t h o u g h r e c e n t p u b l i -
c a t i o n s ( H a r t l e y e t a l 1976, D a v i e s and T u r n e r 1979, 
T u r n e r 1979) have gone some way t o a m e n d i n g t h a t s i t u a t i o n , 
l ^ r t h e r p r o g r e s s t o w a r d s a more c o m p r e h e n s i v e r e g i o n a l 
s y n t h e s i s o f v e g e t a t i o n h i s t o r y w i l l d epend on t h e g r e a t e r 
a v a i l a b i l i t y o f d e t a i l e d p o l l e n d i a g r a m s f r o m t h e r e g i o n . 
Some o f t h e e a r l i e s t p o l l e n d i a g r a m s p r o d u c e d i n B r i t a i n 
a f t e r E r d t m a n ' s i n i t i a l r e s e a r c h ( 1 9 2 7 , 1928, 1929) were 
c o n s t r u c t e d f r o m s i t e s i n N o r t h u m b e r l a n d and t h e La k e s 
D i s t r i c t b y K 0 B 0 B l a c k b u r n and A c R a i s t r i c k , R a i s t r i c k 
and B l a c k b u r n ( 1 9 3 1 a, 1931 b) e s t a b l i s h e d t h r o u g h p r e c i s e 
a n a l y s i s o f some 23 s i t e s i n s o u t h e r n N o r t h u m b e r l a n d and n o r t h 
e r n Durham, t h e b a s i s o f t h e m a j o r v e g e t a t i o n a l zones l a t e r 
to be r e c o g n i s e d a s a g e n e r a l p a t t e r n i n E n g l a n d (Godwin 
1 9 ^ 0 ) O T h e i r work was c l e a r l y i n f l u e n c e d by the contem= 
p o r a r y w r i t i n g s o f von P o s t ( 1916) and S e r n a n d e r ( 1 9 1 0 ) , 
a l t h o u g h no f o r m a l s y s t e m of z o n a t i o n was a p p l i e d to the 
diagramso Attempts were made to r e l a t e s i m i l a r e v e n t s 
a c r o s s the v a r i o u s d i agrams w h i c h l e d to the o b s e r v a t i o n 
t h a t s i t e , and p a r t i c u l a r l y t o p o g r a p h i c f a c t o r s , have a 
s t r o n g i n f l u e n c e on v e g e t a t i o n h i s t o r y i n the region,, 
The d i f f e r e n c e between u p l a n d and l o w l a n d s i t e s h a s s i n c e 
become a r e c u r r i n g theme o f p o l l e n s t u d i e s i n the r e g i o n 0 
L a t e r work by B l a c k b u r n ( 1 9 5 3 ) a t a h i g h l a n d s i t e 
( B r o a d g a t e P e l l ) n e a r R i d s d a l e , Northumberland, l e d to 
the c o n c l u s i o n t h a t w h i l e the g e n e r a l f e a t u r e s of f o r e s t 
development i n Northumberland can be matched w i t h Godwin's 
E a s t A n g l i a n type zone, the p r o p o r t i o n s of p o l l e n o f the 
v a r i o u s t a x a a r e d i f f e r e n t , , F o r example, b i r c h n e v e r 
dropped below 20°/o o f t o t a l t r e e p o l l e n and s t a g e d a s t r o n g 
r e c o v e r y d u r i n g Godwin zone VIII„, F o r the f i r s t time 
the marked d e c l i n e i n elm i s r e c o g n i s e d a t the A t l a n t i c / 
S u b - B o r e a l boundary a l t h o u g h no p a r t i c u l a r c l i m a t i c o r 
a n t h r o p o g e n i c s i g n i f i c a n c e i s a t t a c h e d to the e v e n t 0 Oak, 
l i m e and b e e c h a r e a l s o r e c o g n i s e d as h a v i n g l o w e r p e r c e n -
t a g e s than i n diagrams from s o u t h e r n E n g l a n d 0 The g r e a t -
e s t problems w i t h z o n i n g -were a s s o c i a t e d w i t h the upper 
p a r t o f the diagram a t the V I I - V T I I t r a n s i t i o n , l a r g e l y 
a s a r e s u l t o f the v i r t u a l a b s e n c e of Fagus and a p r e -
ponderance o f g r a s s and h e a t h e r s p e c i e s , t o g e t h e r w i t h 
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a r i s e i n b i r c h , h a z e l and a l d e r 0 B l a c k b u r n s u g g e s t e d 
t h a t a h a z e l ~ a l d e r ~ b i r c h zone V T I I would be more a p p r o p r i -
a t e a l t h o u g h the s t r o n g r i s e i n h e a t h e r s p e c i e s , which 
a t o t h e r s i t e s had been a s s o c i a t e d w i t h a " G r e n z = h o r i z o n t " , 
was c l e a r l y o f i m p o r t a n c e i n the f i n a l p o s i t i o n i n g of the 
zone boundaryo 
The e a r l y p a p e r s o f R a i s t r i c k and B l a c k b u r n have 
been examined, s i n c e i n many ways they r e c o g n i s e d f e a t u r e s 
of n o r t h e r n p o l l e n diagrams w h i c h have c o n t i n u e d to 
a t t r a c t the a t t e n t i o n o f w o r k e r s down to the p r e s e n t d a y 0 
They a l s o made a l a r g e l y u n r e c o g n i s e d c o n t r i b u t i o n to the 
e a r l y development o f p o l l e n a n a l y t i c a l t e c h n i q u e s and the 
knowledge o f f o r e s t h i s t o r y i n B r i t a i n 0 
Two f u r t h e r u p l a n d s i t e s a t Muckle Moss ( P e a r s o n 
196o)^°and Coom R i g g (Chapman 1964) produced p o l l e n d i a = 
grams v e r y s i m i l a r to B l a c k b u r n (1953)« A s e r i e s o f 
l o w l a n d s i t e s , n e a r Bamburgh, ( B a r t l e y 1966), T r i c k l e y 
Wood ( T u r n e r 1968), Wooler Water ( C l a p p e r t o n e t a l 1971)p 
and A k e l d B a s i n ( B o r e k 1975)9 p r o v i d e d an e f f e c t i v e con= 
t r a s t to the e a r l i e r u p l a n d s t u d i e s , and i n the c a s e o f 
B a r t l e y (1966) gave the f i r s t d e t a i l e d a c c o u n t o f L a t e 
D e v e n s i a n and E a r l y F l a n d r i a n v e g e t a t i o n i n the r e g i o n . 
The two most r e c e n t s t u d i e s o f e n v i r o n m e n t a l h i s t o r y 
i n the a r e a r e f l e c t modern developments i n p o l l e n a n a l y t i -
c a l methods, a l t h o u g h the e s s e n t i a l p a t t e r n s and problems 
i d e n t i f i e d r e m a i n s i m i l a r to t h o s e r e c o g n i s e d some 35 
y e a r s previously« H i b b e r t and S w i t s u r ( 1976) l i n k 
1 0 Study s i t e s d i s c u s s e d i n N o r t h - e a s t E n g l a n d a r e l o c a t e d 
and r e f e r e n c e d i n f i g u r e 1„ A f t e r i n i t i a l r e f e r e n c e 
i n the t e x t , s i t e s w i l l be r e f e r r e d to by g e o g r a p h i c a l 
name w i t h o u t r e f e r e n c e d e t a i l s 0 
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r a d i o c a r b o n d a t i n g w i t h a d e t a i l e d (4cm) s a m p l i n g i n t e r v a l 
from an u p l a n d bog s i t e a t Din Moss i n R o x b u r g h s h i r e n e a r 
the Northumberland b o r d e r and p r o v i d e the o n l y comprehen-
s i v e s e r i e s o f d a t e s f o r zone b o u n d a r i e s i n the immediate 
r e g i o n e Some 10km e s o u t h of D i n Moss a l s o i n R o x b u r g h -
s h i r e , Mannion ( 1 9 7 ^ ) h a s a p p l i e d a b s o l u t e p o l l e n c o u n t i n g 
t e c h n i q u e s to an i n f i l l e d l a k e d e p o s i t a t L i n t o n L o c h to 
d e t e r m i n e the l a t e Q u a t e r n a r y e n v i r o n m e n t a l h i s t o r y of 
the a r e a 0 
S t u d i e s c o n c e r n e d p r i n c i p a l l y w i t h t h e impact o f 
man on v e g e t a t i o n a l development have been f a r f e w e r i n 
number and g e n e r a l l y c o n c e r n e d w i t h s i t e s i n Co 0 Durham 
( R o b e r t s e t a l 1973? Donaldson and T u r n e r 1977, B a r t l e y 
e t a l 1 9 7 6 ) 0 A l l t h r e e s t u d i e s p r o v i d e r a d i o c a r b o n 
d a t e s to e s t a b l i s h a r e l a t i v e l y f i r m c h r o n o l o g y f o r 
c l e a r a n c e e v e n t s d u r i n g F l a n d r i a n I I I a t t h e v a r i o u s 
s i t e s , , The o n l y s u c h s t u d y c o n d u c t e d i n Northumberland, 
and the most r e c e n t i n the r e g i o n g e n e r a l l y , h a s examined 
e v i d e n c e f o r c l e a r a n c e a c t i v i t i e s from f o u r s i t e s , and 
e s t a b l i s h e d d a t e d c l e a r a n c e e p i s o d e s a t two o f them 
( D a v i e s and T u r n e r 1 9 7 9 ) , 
The r e s u l t a n t c h r o n o l o g y o f c l e a r a n c e e v e n t s h a s 
e n a b l e d a t e n t a t i v e r e g i o n a l p i c t u r e o f c l e a r a n c e h i s t o r y 
to be e s t a b l i s h e d f o r n o r t h - e a s t England,, B a r t l e y e t a l 
( 1 9 7 6 ) h a s e m p h a s i s e d the l o c a l v a r i a b i l i t y o f c l e a r a n c e 
a c t i v i t y i n s o u t h - e a s t Durham due a p p a r e n t l y to e d a p h i c 
f a c t o r s f a v o u r i n g p a r t i c u l a r s i t e s f o r a r a b l e farming,, 
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Whereas the b e s t d r a i n e d and most f e r t i l e s i t e s n e a r 
B i s h o p Middleham were c l e a r e d i n C 0 1 4 0 0 B O C o ( M i d d l e 
Bronze Age) and re m a i n e d p e r m a n e n t l y c l e a r e d , , the w o r s t 
d r a i n e d s i t e a t Neasham Fen remain e d o n l y p a r t i a l l y 
c l e a r e d u n t i l c 0 7 0 0 A o D o O t h e r s i t e s went through 
v a r i a b l e p e r i o d s o f c l e a r a n c e and r e g e n e r a t i o n , , T u r n e r 
(1979) h a s b r o u g h t t o g e t h e r d a t a from n i n e r a d i o c a r b o n 
s i t e s i n Durham and Northumberland and c o n c l u d e d , w i t h 
some c a u t i o n , t h a t c l e a r i n g o f any s i g n i f i c a n c e g e n e r a l l y 
d i d n o t b e g i n u n t i l the l a t e pre-Roman I r o n Age 9 A s i t e 
s u ch a s B i s h o p Middleham i s seen as an e x c e p t i o n b e c a u s e 
o f i t s l i g h t w e l l - d r a i n e d s o i l s w h i c h would a t t r a c t 
s e t t l e m e n t from an e a r l y t i m e 0 G e n e r a l l y , the Bronze 
and I r o n Age l a n d s c a p e s were well=wooded w i t h b r e a k s i n 
the canopy b e i n g the r e s u l t of temporary p a s t o r a l o r 
a g r i c u l t u r a l a c t i v i t y . The n i n e s i t e s produced a s e t 
of d a t e s f o r e x t e n s i v e c l e a r a n c e r a n g i n g from 1 8 0 = 1 9 0 B 0 C 0 
to A 0Do190~240 ( t r e e r i n g c o r r e c t e d dates)„ R e v e r s i o n 
to woodland d i d n o t g e n e r a l l y o c c u r u n t i l AoDo:(*80-650 
w i t h one s i t e ( S t e w a r d S h i e l d Meadow) b e i n g d e l a y e d 
u n t i l A 0 D 0 1 1 1 0 - 1 2 0 0 0 T u r n e r n o t e s t h a t the d e l a y i n 
f o r e s t r e g e n e r a t i o n u n t i l w e l l a f t e r the p e r i o d o f Roman 
r u l e s u g g e s t s a measure o f p o l i t i c a l s t a b i l i t y w e l l i n t o 
the s i x t h c e n t u r y A 0D 0 Over an a r e a a s v a r i a b l e and 
l a r g e a s n o r t h = e a s t E n g l a n d t h e r e i s c l e a r l y a need f o r 
f u r t h e r d e t a i l e d r e s e a r c h b e f o r e a com p r e h e n s i v e p i c t u r e 
o f human i m p a c t s i n c e M e s o l i t h i c t i m e s can be obtained,, 
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- CHAPTER 2 -
EVIDENCE OF EARLY HUMAN OCCUPATION IN THE REGION 
2.1 THE NATURE OF THE EVIDENCE 
Any i n f e r e n c e s c o n c e r n i n g the n a t u r e and d i s t r i -
b u t i o n o f a p a r t i c u l a r e a r l y c u l t u r e , made on the b a s i s 
o f f r a g m e n t a r y a r c h a e o l o g i c a l e v i d e n c e , must remain t e n t a -
tive„ N e v e r t h e l e s s , s u c h e v i d e n c e does c o n s t i t u t e a 
p o s i t i v e i n d i c a t i o n o f the p r e s e n c e o f a p a r t i c u l a r group 
i n a r e g i o n and may be o f v a l u e i n the c o r r e l a t i o n o f 
b i o s t r a t i g r a p h i c e v i d e n c e f o r human i m p a c t 0 F o r t h i s 
r e a s o n , r e c o r d s o r a r c h a e o l o g i c a l d a t a , d e r i v e d p r i n c i -
p a l l y from the G a z e t t e e r o f S i t e s p u b l i s h e d w i t h A r c h a e o l o g y 
i n the N orth ( C l a c k and G o s l i n g 1976) have been p l o t t e d 
onto 1s25 9000 0„So maps, c o v e r i n g the a r e a o f the a n c i e n t 
p a r i s h o f E d l i n g h a m and a d j o i n i n g d i s t r i c t s ( r e f 0 f i g u r e s 
5,6,7)0 The d a t a i n the G a z e t t e e r have been c o l l a t e d 
from a l l a v a i l a b l e v a r i f i a b l e s o u r c e s i n c l u d i n g the 0 o3„ 
A r c h a e o l o g y R e c o r d C a r d s , the S c h e d u l e of A n c i e n t Monuments 
and p u b l i s h e d data«, F i n d s s i n c e 1976 have no t been 
i n c l u d e d on the map e 
The t e r m i n o l o g y and c h r o n o l o g y f o r the groups 
l i s t e d below f o l l o w t h o s e u s e d i n C l a c k and G o s l i n g , 1976 0 
T h i s c h r o n o l o g y i s b a s e d on the a v a i l a b l e r a d i o c a r b o n 
a s s a y s f o r a r c h a e o l o g i c a l s i t e s i n the r e g i o n and r e p r e -
s e n t s the most r e l i a b l e o v e r a l l a s s e s s m e n t o f t h i s m a t e r i a l 
c u r r e n t l y a v a i l a b l e 0 U n c o r r e c t e d r a d i o c a r b o n d a t e s 
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( L i b b y h a l f - l i f e o f 5568 y e a r s ) a r e i n d i c a t e d w i t h the 
l o w e r c a s e c o n v e n t i o n (b 0p») and c a l e n d a r y e a r s w i t h 
upper c a s e (B„C c/B 0P„ ) «, I t i s r e c o g n i s e d t h a t the 
a c t u a l b o u n d a r i e s between c u l t u r e s may e x t e n d o v e r a 
l e n g t h y t r a n s i t i o n p e r i o d and t h a t c o n s i d e r a b l e o v e r l a p 
between c u l t u r a l groups may e x i s t i n s e p a r a t e p a r t s o f 
the r e g i o n e The " f a l s e dichotomy" between h u n t i n g - f i s h i n 
g a t h e r i n g and food p r o d u c i n g s o c i e t i e s f o r the M e s o l i t h i c 
f o r example, h a s been d i s u c s s e d by D 0 C l a r k (1978 p 0 1 5 ) o 
T h i s a l s o a p p l i e s to l a t e r c u l t u r e s 0 
2 02o MESOLITHIC EVIDENCE ( c o 8 0 0 0 - c a 3500B.C.) 
2 s i t e s 
E v i d e n c e f o r M e s o l i t h i c o c c u p a t i o n i s l i m i t e d to 
two f l a k i n g f l o o r s i t e s , a t Rothbury and Corby's C r a g s 9 
The Corby's Crags s i t e i s o f p a r t i c u l a r s i g n i f i c a n c e to 
the p r e s e n t s t u d y s i n c e i t i s l o c a t e d o n l y 1km n o r t h - e a s t 
o f E d l ihgham on the P e l l Sandstone s c a r p o v e r l o o k i n g 
E d l ingham Burn, R e c e n t e x c a v a t i o n o f the r o c k s h e l t e r 
( B e c k e n s a l l 1976) p roduced c l e a r e v i d e n c e o f M e s o l i t h i c , 
Bronze Age and I r o n Age o c c u p a t i o n l e v e l s i n the s h e l t e r , 
f u r t h e r u n d e r l i n i n g the a t t r a c t i o n of the r e g i o n to human 
s e t t l e m e n t o The M e s o l i t h i c m a t e r i a l c o n s i s t e d o f o v e r 
30 f r a g m e n t s of f l i n t i n c l u d i n g a m i c r o l i t h , a thumb 
s c r a p e r and a b o r e r Q The s i t e e s t a b l i s h e d u n e q u i v o c a l l y 
the p r e s e n c e of M e s o l i t h l L c p e o p l e i n the immediate a r e a , 
and by i n f e r e n c e the l i k e k i h o o d o f a s s o c i a t e d e n v i r o n -
m e n t a l changeso 
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O u t s i d e the mapped a r e a , numerous M e s o l i t h i c 
a r t e f a c t s have been r e c o r d e d on the p r e s e n t c o a s t a l 
p l a i n s and r i v e r v a l l e y s between the R i v e r s Tyne and 
Tees,, One s i t e a t West H a r t l e p o o l h a s an a n t l e r d a t e d to 
8700 ± l 8 0 b o p o (BM80) ( B a r k e r and Mackey 1 9 6 l ) 0 The 
r e l a t i v e p a u c i t y o f f i n d s i n n o r t h e r n Northumberland 
compared w i t h t h o s e on the l o w l a n d s to the s o u t h o f the 
Tyne, i s n o t n e c e s s a r i l y e v i d e n c e o f a l o w e r l e v e l of 
M e s o l i t h i c a c t i v i t y i n the n o r t h e r n r i v e r v a l l e y s and 
p l a i n s o I t may w e l l be the c a s e t h a t , " t h e p r e s e n t 
d i s t r i b u t i o n r e f l e c t s n o t so much the a c t i v i t i e s o f 
M e s o l i t h i c man as o f modern f i e l d - w o r k e r s " ( C l a c k and 
G o s l i n g 1976, p s l 6 ) e T h e r e i s l i t t l e a p p a r e n t r e a s o n 
f o r M e s o l i t h i c p e o p l e s to a v o i d the r e g i o n to the n o r t h 
o f the Tyne when th e y c l e a r l y o c c u p i e d a t l e a s t t h e low-
l a n d a r e a s to the s o u t h a C l a r k (1978) p o i n t s out t h a t 
t h e v e r y s i t e s a t t r a c t i v e to M e s o l i t h i c and e a r l y N e o l i t h i c 
c u l t u r e s , namely t h o s e o f h i g h e c o l o g i c a l p r o d u c t i v i t y 
i n r i v e r v a l l e y s , n e a r l a k e s and on t h e c o a s t , a r e a l s o 
t h o s e most l i k e l y to be o b l i t e r a t e d by e r o s i o n and de-
p o s i t i o n , and modern farmingo<• He n o t e s , f o r example, 
t h a t the M e s o l i t h i c l e v e l s i n the l o w e r Po d e l t a a r e now 
b u r i e d a t a d e p t h o f more than 10 m e t r e s ( C l a r k 1978) 0 
A p o s s i b l e r i s e i n s e a l e v e l i n the N o r t h Sea of some 
11 metres s i n c e the M e s o l i t h i c would s i m i l a r l y submerge 
many M e s o l i t h i c s i t e s on the o r i g i n a l c o a s t a l p l a i n s 
( M 0 J 0 T o o l e y , p e r s o n a l c o m m u n i c a t i o n ) D I t i s most 
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u n l i k e l y t h e n , t h a t e x t e n s i v e M e s o l i t h i c s i t e s w i l l be 
d i s c o v e r e d i n the r e g i o n 0 T h e r e can be l i t t l e doubt, 
however, t h a t the r i v e r v a l l e y s and t r i b u t a r i e s o f the 
Coquet, A l n and Tweed, e x t e n d i n g from the c o a s t w i t h 
d i v e r s e u p l a n d h a b i t a t s n e a r b y , were a t t r a c t i v e to 
M e s o l i t h i c and e a r l y N e o l i t h i c c u l t u r e s and were s e t t l e d 
a s h e a v i l y a s the v a l l e y s of the Wear and T e e s to the 
souths 
2o3 NEOLITHIC EVIDENCE ( c o 3 5 0 0 - c o 2 0 0 0 B 0 C 0 ) 
12 s i t e s 
Ten o f the t w e l v e s i t e s r e c o r d e d o c c u r i n a c l u s t e r 
i n the s o u t h — w e s t c o r n e r o f the r e g i o n on remnant s u r f a c e s 
of the d i s s e c t e d F e l l Sandstone p l a t e a u a t an e l e v a t i o n 
o f a p p r o x i m a t e l y 700m 0 0„D o The o t h e r two s i t e s i n the 
n o r t h - e a s t o f the a r e a a r e l o c a t e d on l o w l a n d b o u l d e r 
c l a y 0 A l l s i t e s c o n s i s t o f s t a n d i n g s t o n e s w h i c h have 
p r o b a b l e c e r e m o n i a l s i g n i f i c a n c e r a t h e r than i n d i c a t i n g 
p l a c e s o f a c t u a l s e t t l e m e n t Q The c l u s t e r o f s i t e s n e a r 
Ro t l i b u r y forms p a r t o f a number of N e o l i t h i c s i t e s i n l a n d 
from the c o a s t i n n o r t h e r n Northumberlando I t s u g g e s t s 
a c o n s i d e r a b l e s p r e a d o f N e o l i t h i c f a r m e r s a l o n g the 
r i v e r s o f t he Coquet, A l n , B r e a m i s h , T i l l and Tweed, 
a l t h o u g h the a c t u a l e v i d e n c e i s l i m i t e d , , 
The s k e l e t o n o f an e a r l y N e o l i t h i c man was d i s -
c o v e r e d i n i n t e r t i d a l p e a t beds a t H a r t l e p o o l Bay 
( T o o l e y 1975)o C l e a n e d b u t u n t r e a t e d bones from the 
s k e l e t o n gave a r a d i o c a r b o n d a t e o f 4680 - 6 0 b o p 0 
(HVo 5220) ( T o o l e y 1 9 7 8 ) 0 A n a l y s i s o f p o l l e n a t t h i s 
s i t e shows a maj o r r e c e s s i o n o f f o r e s t , i n w h i c h elm and 
l i m e p o l l e n d e c l i n e , d a t e d to 5215 - 8 0 b o p 0 (HV 0 5217) 
( T o o l e y 1 9 7 8 ) 0 At t h i s , and o t h e r s i t e s n e a r b y , the 
f o r e s t r e c e s s i o n i s a s s o c i a t e d w i t h c h a r c o a l l a y e r s and 
an i n c r e a s e i n the p o l l e n o f weed s p e c i e s 0 The c o n c l u s -
i o n i s made t h a t the elm and l i m e d e c l i n e s r e s u l t from 
c l e a r a n c e and l o p p i n g by N e o l i t h i c groups whose p r e s e n c e 
i n the a r e a i s e v i d e n c e d by the b u r i a l remains„ While 
s u c h d i r e c t e v i d e n c e f o r t he p r e s e n c e and e n v i r o n m e n t a l 
i m p a c t o f N e o l i t h i c p e o p l e s l i a s n o t been found i n n o r t h e r n 
Northumberland i t i s l i k e l y t h a t s i m i l a r l e v e l s o f N e o l i -
t h i c s e t t l e m e n t o c c u r r e d i n the n o r t h e r n c o a s t a l p l a i n s 
and v a l l e y s o 
20k BEAKER AND BRONZE AGE EVIDENCE 
B e a k e r 3 s i t e s ( B e a k e r P e r i o d c o 2 1 0 0 - c 01400B.C,) 
Bronze 54 s i t e s ( B r o n z e Age c o l 4 0 0 - c o 7 0 0 B 0 C o ) 
The B e a k e r / B r o n z e o c c u p a t i o n i s r e p r e s e n t e d by two 
c o n c e n t r a t i o n s o f s i t e s , one a c r o s s the n o r t h e r n s e c t i o n 
o f the map n o r t h of A l n w i c k , and the o t h e r i n the v i c i n i t y 
o f R o thbury i n the s o u t h ~ w e s t Q Corby's Crags r o c k 
s h e l t e r n e a r E d l i n g h a m c o n t a i n e d a Bronze Age B u r i a l Urn 
d e c o r a t e d w i t h g r a i n i m p r e s s i o n s , and "cup and r i n g " 
marked s t o n e s have been found both a t t h i s s i t e and n e a r 
B l a c k Lougho As w i t h the N e o l i t h i c , the s i t e s a r e 
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a s s o c i a t e d w i t h b u r i a l and r e l i g i o u s r i t e s r a t h e r than 
s e t t l e m e n t o The r e l a t i v e l y h i g h c o n c e n t r a t i o n s of 
B e a k e r / B r o n z e Age s i t e s i n n o r t h e r n Northumberland 
i n d i c a t e a s t r o n g p r e s e n c e o f t h i s c u l t u r a l group i n t he 
region,, b ut i t i s p r o b l e m a t i c a l whether any s i g n i f i c a n c e 
f o r i n t e n s i t y o f l a n d - u s e i n p a r t i c u l a r a r e a s can be 
a t t a c h e d to the d e t a i l e d d i s t r i b u t i o n o f s i t e s 0 The 
low number o f f i n d s a l o n g t h e R i v e r A l n i s p r o b a b l y n o t 
a r e l i a b l e i n d i c a t o r o f low s e t t l e m e n t p r e s s u r e i n t h i s 
a r e a 9 b u t r a t h e r a c a s e of poor p r e s e r v a t i o n o f remains<> 
The Corby's C r a g s and B l a c k Lough f i n d s c e r t a i n l y s u g g e s t 
B ronze Age s e t t l e m e n t i n the l o c a l i t y 0 
2 0 5 IRON AGE AND ROMANO-BRITISH EVIDENCE (c o700B„C 0 -
c o ^ 0 0 A o D o ) 
I r o n Age 28 s i t e s ( H i l l f o r t s 25, S e t t l e m e n t s 3) 
I r o n A g e / R o m a n o - B r i t i s h s e t t l e m e n t s 11 
R o m a n o / B r i t i s h s e t t l e m e n t s 19 
I r o n Age s i t e s show an a p p a r e n t tendency towards 
l o c a t i o n a t p l a c e s o f h i g h e r e l e v a t i o n , , I n the n o r t h -
west a c l u s t e r o f h i l l - f o r t s i s l o c a t e d on the f o o t h i l l s 
o f the C h e v i o t H i l l s p and i n the s o u t h , on the u p l a n d 
r i d g e s and p l a t e a u s formed by the P e l l S a n d s t o n e s Group 0 
T h i s d i s t r i b u t i o n p o s s i b l y r e f l e c t s the f a v o u r a b l e p r e s e r -
v a t i o n o f s i t e s on the l e s s h e a v i l y s e t t l e d u p l a n d s where 
the h i l l - f o r t s ( w h i c h form the g r e a t m a j o r i t y o f I r o n Age 
r e m a i n s ) would be l o c a t e d f o r d e f e n s i v e r e a s o n s 0 By 
c o m p a r i s o n s the 3 Ir o n - A g e s e t t l e m e n t s i t e s a r e l o c a t e d 
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on l o w - l a n d a r e a s to the e a s t and n o r t h - e a s t o f 
E d l i n g h a m 0 An I r o n Age h i l l - f o r t i s l o c a t e d on the 
F e l l Sandstone escarpment c 02km n o r t h - e a s t o f E d l i n g h a m 0 
The I r o n A g e / R o m a n o - B r i t i s h and R o m a n o - B r i t i s h s e t t l e -
ments a r e g e n e r a l l y l o c a t e d on r i v e r v a l l e y and h i l l y 
s i t e s p r o b a b l y r e l a t e d to the a g r i c u l t u r a l l y p r o d u c t i v e 
l a n d s s a l t h o u g h some, s u c h as the s e t t l e m e n t on Corby's 
C r a g s ( F e l l S a n d s t o n e ) c 0 1 0 5 k m n o r t h - e a s t o f E d l i n g h a m p 
a r e l o c a t e d i n d e f e n s i v e p o s i t i o n s , , 
The r e l a t i o n s h i p between s e t t l e m e n t s i t e s and 
n a t i v e p o p u l a t i o n l e v e l s i n Northumberland i n I r o n Age 
and R o m a n o / B r i t i s h t i m e s , u n f o r t u n a t e l y 9 r e m a i n s u n c l e a r . 
T h e r e i s some s u g g e s t i o n o f a growth i n p o p u l a t i o n d u r i n g 
the Roman p e r i o d i n d i c a t e d by the p h y s i c a l growth of i n d i -
v i d u a l s e t t l e m e n t s onto more m a r g i n a l a g r i c u l t u r a l l a n d s 
( B 0 K O R o b e r t s , p e r s o n a l communication),, T h i s may be 
i n d i c a t i v e o f an o v e r a l l growth i n s e t t l e m e n t d u r i n g 
Roman t i m e s i n Northumberland and p o s s i b l y a l s o r e f l e c t s 
an a m e l i o r a t i o n o f climate,, The h i g h d e n s i t y of I r o n 
Age h i l l - f o r t s beyond the immediate a r e a e x t e n d i n g a l o n g 
the f o o t h i l l s o f the C h e v i o t s towards the R i v e r Tweed 
and a l o n g the v a l l e y of the R i v e r Coquet s u g g e s t s a 
c o n s i d e r a b l e p o p u l a t i o n d e n s i t y d u r i n g t h i s p e r i o d 0 
I t i s p o s s i b l e t h a t the e v i d e n c e f o r more e x t e n s i v e low-
l a n d s e t t l e m e n t d u r i n g the I r o n Age h a s been o b s c u r e d by 
subs e q u e n t a r a b l e f a r m i n g and modern s e t t l e m e n t s u p e r -
imposed o v e r I r o n Age r e m a i n s 0 
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2 0 6 EVIDENCE OF ROMAN OCCUPATION ( c e 80A 9D 0 - c D 4 0 0 A 0 D o ) 
Roman r e m a i n s i n the a r e a mapped a r e l i m i t e d ' to 
2 Roman r o a d s and an a s s o c i a t e d f o r t and camp s i t e a t 
the p o i n t o f i n t e r s e c t i o n about 3km n o r t h - w e s t of 
Edlinghanio The n o r t h = s o u t h r o a d known a s the D e v i l ' s 
Causeway r e p r e s e n t s the e a s t e r n b r a n c h o f W a t l i n g S t r e e t , 
and i t c o n t i n u e s on to a t e r m i n u s a t the R i v e r Tweed 
n e a r B e r w i c k , An e a s t e r l y l i n k r o a d from High R o c h e s t e r 
meets the D e v i l ' s Causeway j u s t n o r t h o f High L e a r c h i l d 0 
The d i r e c t i m p a c t o f the Roman p r e s e n c e on n o r t h e r n 
Northumberland i s d i f f i c u l t to determine„ As a m i l i t a r y 
f r o n t i e r zone, i t was s u b j e c t to d i s t u r b a n c e from n o r t h 
and s o u t h a t d i f f e r e n t t i m e s , b u t f o r l e n g t h y p e r i o d s 
i t was a l s o s u b j e c t to peace and s t a b i l i t y d u r i n g which 
p o p u l a t i o n and p r o d u c t i v i t y p r o b a b l y increased« While 
the n e t r e s u l t f o r the r e g i o n a s a whole r e m a i n s u n c l e a r , 
i t i s l i k e l y t h a t s e t t l e m e n t s c l o s e l y a s s o c i a t e d w i t h 
the Roman g a r r i s o n s and t r a n s p o r t r o u t e s would have been 
c o n s i d e r a b l y i n f l u e n c e d o 
E x a m i n a t i o n o f the r o u t e o f the D e v i l ' s Causeway 
through the mapped a r e a i n d i c a t e s a marked e a s t w a r d s 
d i v e r s i o n towards E d l i n g h a m B u m then r e t u r n i n g to the 
d i r e c t north<=south r o u t e a t i t s i n t e r s e c t i o n w i t h the 
High R o c h e s t e r l i n k r o a d n e a r High L e a r c h i l d ( r e f 0 f i g u r e 6)„ 
There seems l i t t l e t o p o g r a p h i c r e a s o n f o r making thi\s 
d i v e r s i o n , and i n f a c t t h e o p p o s i t e would seem to be 
the c a s e 0 C o n t i n u i n g d i r e c t l y n o r t h ( a s the p r e s e n t 
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r o a d does) would a v o i d a drop i n a l t i t u d e and the 
r e s u l t a n t c l i m b out o f Edlingham v a l l e y 0 I t would seem 
q u i t e p o s s i b l e t h a t the r o a d d i v e r t e d t o p a s s n e a r an 
e x i s t i n g s e t t l e m e n t and p o t e n t i a l s u p p l y b a s e i m m e d i a t e l y 
p r i o r to m e e t i n g the l i n k r o a d from H i g h R o c h e s t e r where 
a f o r t and camp were e s t a b l i s h e d , , The p r o b a b i l i t y o f 
an e x i s t i n g I r o n Age v i l l a g e a t E d l i n g h a m i s t h e r e b y im-
c r e a s e d and the d i r e c t i n f l u e n c e o f a n e a r b y Roman g a r r i s o n 
on the a g r i c u l t u r a l economy o f the a r e a might be con-
s i d e r a b l e 6 
2 0 7 MEDIEVAL EVIDENCE ( c e U 0 0 A o D o - c„1500A„D„) 
D e s e r t e d M e d i e v a l v i l l a g e s 46 
C a s t l e s 5 
P e l e Towers ( d e f e n s i v e t o w e r s ) 18 
B a s t l e s ( f o r t i f i e d manors) 6 
O t h e r M e d i e v a l r e m a i n s ( m a i n l y 
C h u r c h e s , W e l l s , M i l l s , B r i d g e s ) 68 
The a r c h a e o l o g y o f the M e d i e v a l p e r i o d s u g g e s t s 
p o p u l a t i o n i n s t a b i l i t y and c o n f l i c t , , U n f o r t u n a t e l y , 
M e d i e v a l a r c h a e o l o g i c a l e v i d e n c e does n o t as y e t p r o v i d e 
a c l e a r c h r o n o l o g i c a l p i c t u r e o f l a n d - u s e change and 
r u r a l p o p u l a t i o n v a r i a t i o n s 0 The a r c h a e o l o g i c a l r e m a i n s 
of t h i s p e r i o d p r o b a b l y l a r g e l y r e l a t e to the l a t e r 
M e d i e v a l p e r i o d a f t e r about the 9 t h century,, There i s 
v e r y l i t t l e a r c h a e o l o g i c a l e v i d e n c e o f e x t e n s i v e r u r a l 
s e t t l e m e n t p r i o r to the 9 t h c e n t u r y , a l t h o u g h once a g a i n 
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t h i s may be l a r g e l y due to poor p r e s e r v a t i o n o f remains,, 
The r o y a l v i l l a and a s s o c i a t e d s e t t l e m e n t a t Y e a v e r i n g 
c o n f i r m s the c o n t i n u a t i o n o f p o l i t i c a l s t a b i l i t y and t e c h -
n o l o g i c a l s k i l l s from the time o f Roman o c c u p a t i o n i n t o 
the kth and 5 t h c e n t u r i e s when B r i t i s h r u l e r s m a i n t a i n e d 
a s e r i e s o f f r o n t i e r kingdoms,, T h i s s t a b i l i t y came to 
an end d u r i n g t h e 6 t h and 7 t h c e n t u r y when p l a g u e s and 
c o n t i n u i n g i n t e r n a l c o n f l i c t a p p a r e n t l y r e d u c e d economic 
and c u l t u r a l a c t i v i t y to a low l e v e l and p r o b a b l y l e d to 
g e n e r a l r u r a l d e p o p u l a t i o n 0 
The l a r g e number o f d e s e r t e d M e d i e v a l v i l l a g e s 
c l e a r l y s u g g e s t s a d r a s t i c r u r a l d e p o p u l a t i o n a t some s t a g e , 
but the a c t u a l t i m i n g and p r o c e s s of d e p o p u l a t i o n h a s n o t 
y e t been e s t a b l i s h e d by d e t a i l e d a r c h a e o l o g i c a l i n v e s t i -
g a t i o n I n d e e d , the number and age o f d e s e r t e d and 
"sh r u n k e n " M e d i e v a l v i l l a g e s ( s u c h as Edlingham) may w e l l 
i n c r e a s e a s r e s e a r c h i n t h i s r e g i o n c o n t i n u e s 0 A p a r t 
from a temporary " f l o w e r i n g " d u r i n g t h e 8 t h c e n t u r y , 
p o l i t i c a l and economic s t a b i l i t y d i d n o t r e t u r n to the 
n o r t h u n t i l a f t e r the Norman conquest o f the l a t e 11th 
c e n t u r y 0 The c a s t l e s , b a s t l e s and p e l e towers mapped, 
d a t e l a r g e l y from the post-Norman M e d i e v a l p e r i o d w i t h 
most c a s t l e s b e i n g c o n s t r u c t e d between the 11th and 15th 
c e n t u r i e s , and most p e l e towers and b a s t l e s d u r i n g the 
15th to 17th c e n t u r i e s (Cramp P 0 J 0 i n C l a c k and G o s l i n g 
1 9 7 6 ) 0 The Norman c h u r c h a t Edlingham h a s a s q u a r e 
tower o f s t r o n g c o n s t r u c t i o n i n c l u d i n g s l i t windows \ 4 i i c h 
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Hodgson ( 1 9 0 4 ) con s i d e i ' s to have c l e a r d e f e n s i v e p u r p o s e s 
and to have been added to the c h u r c h d u r i n g the 13th 
c e n t u r y , p r o b a b l y as a r e p o n s e to n o r t h e r n r a i d s (photo 3 
E d l i n g h a m C a s t l e i s f i r s t m entioned i n contemporary 
r e c o r d s d u r i n g the 14th c e n t u r y (Hodgson 1 9 0 4 ) 0 The 
p r o l i f e r a t i o n o f d e f e n s i v e s t r u c t u r e s d a t e d to the p o s t -
12th c e n t u r y r e f l e c t s the c o n s t a n t p e r i o d of w a r f a r e 
between r a i d i n g S c o t s and d e f e n d i n g E n g l i s h i n the p o s t -
Norman p e r i o d i n n o r t h e r n Northumberlando I n the 
Durham Acc o u n t R o l l s of 1401-1402, quoted by Hodgson, 
"Thomas de L y t h the s a c r i s t , e n t e r s 7 3 s 0 4 d , as 
r e c e i v e d from the c o r n t i t h e s o f Edlingham and no more, 
b e c a u s e the r e s t was d e s t r o y e d by S c o t s " (Hodgson 1904 
p o l 4 9 ) o C l e a r l y the e f f e c t o f c o n s t a n t r a i d i n g d u r i n g 
the 12th, 14th and 15th c e n t u r i e s , s e p a r a t e d by p e r i o d s 
o f r e l a t i v e q u i e s c e n c e , would be r e f l e c t e d i n the p r o -
g r e s s i v e e x p a n s i o n and c o n t r a c t i o n o f r u r a l p o p u l a t i o n 
and a s s o c i a t e d a g r i c u l t u r a l a c t i v i t i e s , , The o n s e t o f 
a p e r i o d o f p l a g u e s d u r i n g the l a t e p a r t o f the 15th 
c e n t u r y i s l i k e l y to have r e s u l t e d i n a s e v e r e d e p r e s s i o n 
of r u r a l p o p u l a t i o n , and a c o n t r a c t i o n o f a g r i c u l t u r a l 
l a n d - u s e o 
2 0 8 CONCLUSION 
A r c h a e o l o g i c a l e v i d e n c e f o r human o c c u p a t i o n i n 
the E dlingham r e g i o n e x i s t s f o r a l l major c u l t u r a l p e r i o d 
s i n c e t h e M e s o l i t h i c 0 The e v i d e n c e i s l a r g e l y f r a g m e n t -
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a r y and i n d i r e c t b u t does, n e v e r t h e l e s s , e s t a b l i s h the 
p r e s e n c e o f e l e m e n t s o f the major groups a t v a r i o u s t i m e s 
i n the r e g i o n 0 The e v i d e n c e i s q u i t e i n a d e q u a t e to 
p r o v i d e any q u a n t i t a t i v e guide to the d i s t r i b u t i o n o r 
i n t e n s i t y o f human o c c u p a t i o n , and f o r the pre-Roman 
p e r i o d i n p a r t i c u l a r , does n o t n e c e s s a r i l y e s t a b l i s h any 
c o n t i n u i t y o f s e t t l e m e n t i n a p a r t i c u l a r d i s t r i c t , . 
T h e r e i s a s t r o n g s u g g e s t i o n o f marked p o p u l a t i o n f l u c t u -
a t i o n d u r i n g t h e M e d i e v a l p e r i o d , w h i c h might be e x p e c t e d 
to be r e f l e c t e d i n p e r i o d s o f v e g e t a t i o n c l e a r a n c e and 
r e g e n e r a t i o n a s r u r a l p o p u l a t i o n f l u c t u a t e d , , 
Fowler- ( 1978) p u r s u e s t h i s theme i n the development 
o f the p r o p o s i t i o n t h a t the l e v e l o f p o p u l a t i o n i s the 
p r i n c i p a l d e t e r m i n a n t of c u l t u r a l i m p a c t upon the l a n d -
s c a p e i n B r i t a i n , H i s r e s u l t a n t p o p u l a t i o n c u r v e f o r 
l a t e r p r e - h i s t o r i c and e a r l y h i s t o r i c t i m e s i s b a s e d on 
p o p u l a t i o n e s t i m a t e s f o r k e y p e r i o d s i n s o u t h e r n B r i t a i n ^ , , 
I f e n v i r o n m e n t a l i m p a c t i s p r i n c i p a l l y a f u n c t i o n o f 
p o p u l a t i o n l e v e l a s F o w l e r c l a i m s , the h i s t o r y of vege-
t a t i o n i n the El d i n g h a m r e g i o n s h o u l d r e f l e c t the f l u c t u -
a t i o n s i n human p o p u l a t i o n s i n c e M e s o l i t h i c times„ The 
degree to w h i c h human i m p a c t w i l l a c t u a l l y become a p p a r e n t 
i n a s t u d y o f v e g e t a t i o n a l h i s t o r y depends to a l a r g e 
e x t e n t upon the s t u d y s i t e (ref„ s e c t i o n 1„2) and the 
n a t u r e o f the t e c h n i q u e s o f a n a l y s i s u s e d 0 
1„ The F o w l e r p o p u l a t i o n c u r v e and i t s r e l a t i o n s h i p to 
e n v i r o n m e n t a l i m p a c t i s d i s c u s s e d more f u l l y i n Chapter 
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- CHAPTER 3 -
RESEARCH METHODS 
3°1 STRATIGRAPH1C ANALYSIS 
At b o t h E d l i n g h a m and B l a c k Lough b o r e h o l e l i n e s 
were l a i d out a l o n g the c e n t r a l p o s i t i o n o f the d e p o s i t 
and then a t r i g h t a n g l e s to the base l i n e from the p o i n t 
o f g r e a t e s t d e p t h o f o r g a n i c d e p o s i t D I n i t i a l b o r e h o l e 
i n t e r v a l s a t Edl i n g h a m were 10 m e t r e s which were r e d u c e d 
to 5 me t r e s i n t he c e n t r a l a r e a o f the d e p o s i t 0 Bore= 
h o l e i n t e r w a f e a t B l a c k Lough were 50 m e t r e s e x c e p t a t 
b o r e h o l e B 0 L 0 9 where a p i n e p l a n t a t i o n p r e v e n t e d the f u l l 
50 metre i n t e r v a l 0 
A l l b o r e h o l e s i t e s were l e v e l l e d i n t o Ordnance 
Datum u s i n g a K e r n A u t o s e t l e v e l 0 The ground h e i g h t s 
a t s a m p l i n g l e v e l were o b t a i n e d from a s i n g l e bench mark 
a t e a ch s i t e by means o f open l e v e l l i n g t r a v e r s e s 0 Bench 
mark f o r E d l i n g t o n was l o c a t e d on S t 0 John's C h a p e l n e a r 
the v i l l a g e (97o99m 0 o D o G r i d Ref„ NU 11^30912) and f o r 
B l a c k Lough on a h i l l t o p a p p r o x i m a t e l y 1km to ta e n o r t h -
w est (250 073m 0 oDo G r i d R e f Q NU l 4 l 3 0 9 3 7 ) o 
Co^res f o r s t r a t i g r a p h i c d e s c r i p t i o n were a l l o b t a i n e d 
u s i n g a R u s s i a n type p e a t c o r e r w i t h chamber d i m e n s i o n s 
50cm x 4 05cm p r o d u c i n g a h a l f d i a m e t e r c o r e Q Sediments 
were s u c h t h a t p e n e t r a t i o n and removal o f the c o r e r was 
p o s s i b l e by two p e o p l e and r e s u l t a n t c o r e s were c l e a n l y 
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and e v e n l y sampled,, V e r t i c a l c o n t r o l o f the d epth o f 
p e n e t r a t i o n was m a i n t a i n e d a g a i n s t a marker s t r i p p l a c e d 
a c r o s s the sediment s u r f a c e a t the s u r v e y e d l e v e l Q The 
s u r f a c e l e v e l was f i x e d from the top o f wooden pegs 
d r i v e n i n t o the s e d i m e n t 0 
Cores w h i c h were n o t a n a l y s e d a t the s i t e were 
p l a c e d i m m e d i a t e l y on r e m o v a l i n t o 50cm l e n g t h s o f h a l f 
d i a m e t e r p l a s t i c c a s i n g and s e a l e d i n polythene,, I n 
the l a b o r a t o r y they were s t o r e d i n the d ark a t 4°C u n t i l 
r e q u i r e d o The c o r e f o r p o l l e n s a m p l i n g a t B l a c k Lough 
( B L 1 2(a) ) was t a k e n n e x t to b o r e h o l e BL 12 a t the same 
s u r v e y e d l e v e l 0 
Sediments were d e s c r i b e d u s i n g the methods, nomen-
c l a t u r e and symbols p r o p o s e d by T r o e l s - S m i t h (1 9 5 5 ) a l -
though symbol s p a c i n g s f o r Turfa„ S u b s t a n t i a humosa and 
A r g i l l a were a l t e r e d to f a c i l i t a t e d r a w i n g ( k e y to symbols, 
f i g u r e 1 0(a) ) 0 D i f f i c u l t i e s were e x p e r i e n c e d i n a p p l y -
i n g c e r t a i n a s p e c t s o f T r o e l s - S m i t h ' s scheme, p a r t i c u -
l a r l y when a n a l y s i n g c o r e s i n the f i e l d c Most d i f f i c u l t y 
c e n t r e d around the m a i n t e n a n c e o f c o n s i s t e n c y i n a s s e s s -
i n g the l e v e l o f h u m i f i c a t i o n o f a d e p o s i t ( h u m o s i t a s ) 
a s opposed t o i t s Limus humosus o r Limus d e t r i t u o s u s 
contento S i n c e a l l t h r e e m a t e r i a l s c o n s i s t o f com-
p l e t e l y d i s i n t e g r a t e d o r decomposed o r g a n i c s u b s t a n c e s 
w i t h a d a r k homogeneous a p p e a r a n c e i t i s o f t e n q u i t e 
d i f f i c u l t to m a i n t a i n c o n s i s t e n c y i n the d e s c r i p t i o n 0 
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The d i s t i n c t i o n i s o f i m p o r t a n c e s i n c e Limus i s d e r i v e d 
from l a k e d e p o s i t s and i t s p r e s e n c e w i l l i n d i c a t e a 
d i s t i n c t s e d i m e n t a r y environment,, At B l a c k Lough the 
a l t e r n a t i v e d e s c r i p t i v e s y s t e m s u g g e s t e d by T r o e l s - S m i t h 
( 1 9 5 5 ) u s i n g a l e v e l o f S u b s t a n t i a humosa ( S h ) to i n d i c a t e 
h u m i f i e d m a t e r i a l t o g e t h e r w i t h a p r o p o r t i o n o f u n h u m i f i e d 
T u r f a o r D e t r i t u s « was applied,, Th° 1 Sh3 then i s e q u i -
v a l e n t to Th^kf p r o v i d e d the h u m i f i e d m a t e r i a l was decom-
posed T u r f a. g W h i l e p a i n s t a k i n g e f f o r t s were made to 
d e s c r i b e a l l c o r e s i n a c o n s i s t e n t and a c c u r a t e manner 
i t i s p o s s i b l e t h a t a degree o f e r r o r i s p r e s e n t i n t h i s 
a s p e c t o f the d e s c r i p t i o n , , I n s p i t e o f t h i s d i f f i c u l t y 
the T r o e l s - S m i t h scheme was found to be a p r a c t i c a l and 
comprehensive means o f d e s c r i b i n g s e d i m e n t s b o t h i n the 
f i e l d and l a b o r a t o r y . D e s c r i p t i o n s b a s e d on the system 
make no a s s u m p t i o n s c o n c e r n i n g the type or 1 o r i g i n o f 
d e p o s i t ( f e n , f e n wood, f e n c a r r ) b ut c o n c e n t r a t e s o l e l y 
on a s s e s s i n g the c h a r a c t e r i s t i c s o f i t s composition,, A 
d e s c r i p t i o n i n d e p e n d e n t o f g e n e t i c a s s u m p t i o n s i s t h e r e b y 
obtained,, 
3 0 2 POLLEN ANALYSIS 
Samples f o r p o l l e n a n a l y s i s were o b t a i n e d from c o r e d 
samples f o l l o w i n g c o m p l e t i o n o f s t r a t i g r a p h i c d e s c r i p t i o n 
i n the l a b o r a t o r y , , M a t e r i a l f o r p o l l e n a n a l y s i s was 
take n from a c e n t r a l p o s i t i o n i n the c l e a n e d c o r e a t each 
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l e v e l to a v o i d c o n t a m i n a t e d s u r f a c e m a t e r i a l 0 A 
v o l u m e t r i c d i s p l a c e m e n t method (Bonney 1972) was u s e d to 
sample i d e n t i c a l volumes of m a t e r i a l f o r a b s o l u t e p o l l e n 
c o u n t i n g p u r p o s e s 0 M a t e r i a l was added to a 10ml measur-
i n g c y l i n d e r c o n t a i n i n g 5ml o f d i s t i l l e d w a t e r u n t i l 
0 0 5 m l of w a t e r had been d i s p l a c e d o The w a t e r and 
m a t e r i a l were then c a r e f u l l y washed i n t o a b e a k e r i n t o 
w h i c h 5 s t a n d a r d i s e d t a b l e t s o f Lycopodium s p o r e s were 
added (10,000 s p o r e s - 200 p e r t a b l e t ) 0 P r e p a r a t i o n 
f o r p o l l e n a n a l y s i s f o l l o w e d the s t e p s d e s c r i b e d i n 
Appendix I„ 
S l i d e s were p r e p a r e d u s i n g 22x40mm No„1g c o v e r s l i p s 0 
P o l l e n g r a i n s and s p o r e s were i d e n t i f i e d and counted u s i n g 
a V i c k e r s M 15c m i c r o s c o p e 0 C o u n t i n g was c a r r i e d out 
a t a m a g n i f i c a t i o n o f x400 and d i f f i c u l t i d e n t i f i c a t i o n s 
were v i e w e d a t x1000 un d e r an o i l immersion o b j e c t i v e e 
S l i d e s were cou n t e d by h o r i z o n t a l t r a v e r s e s a t 1mm i n t e r -
v a l s u n t i l a t l e a s t kOO Lycopodium s p o r e s o r 150 t r e e 
p o l l e n had been counted,, A s m a l l number o f e x c e p t i o n s 
to t h i s c o u n t i n g p a t t e r n r e l a t e d to l e v e l s where p o l l e n 
was v e r y s p a r c e o r where t r e e p o l l e n was s p a r c e b u t p o l l e n 
o f s h r u b s and h e r b s vas prolific„ 
P o l l e n and s p o r e s \irere i d e n t i f i e d a c c o r d i n g to the 
k e y s o f F a e g r i and I v e r s e n ( 1975) and Moore and Webb (19 7 8 ) 
and c h e c k e d a g a i n s t a comprehensive d e p a r t m e n t a l p o l l e n 
r e f e r e n c e c o l l e c t i o n , , C r i t i c a l i d e n t i f i c a t i o n s were 
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d i s c u s s e d w i t h c o l l e a g u e s b e f o r e a f i r m i d e n t i f i c a t i o n 
was concluded,, C o n s i d e r a b l e a s s i s t a n c e i n p o l l e n 
i d e n t i f i c a t i o n s was a l s o d e r i v e d from Erdtman e t a l 
( 1 9 6 3 ) , Erdtman ( 1 9 5 2 ) and N i l s s o n e t a l ( l 9 7 7 ) o 
The p o l l e n d a t a were t r a n s f e r r e d to computer 
punch c a r d s and p r o c e s s e d by the computer programme 
NEWPLOT w r i t t e n i n F o r t r a n I V by Mr D I B Sherman, Geo-
graphy Department, U n i v e r s i t y o f Durham,, P o l l e n p e r -
c e n t a g e s and p o l l e n c o n c e n t r a t i o n s were c a l c u l a t e d on 
a v a r i e t y o f p o l l e n sums whic h were p l o t t e d s e p a r a t e l y 
and u s e d as w o r k i n g d i a g r a m s 0 The computer programme 
c a l c u l a t e d s t a t i s t i c a l c o n f i d e n c e i n t e r v a l s a t a 99% 
c o n f i d e n c e l i m i t and p l o t t e d them as s h o r t v e r t i c a l 
b a r s on e i t h e r s i d e o f the mean v a l u e . F o r the p u r p o s e s 
o f g e n e r a l d i s c u s s i o n and the c o n s t r u c t i o n o f o t h e r 
summary diagrams t h e mean v a l u e h a s been u s e d , w i t h 
r e f e r e n c e b e i n g made to c o n f i d e n c e l e v e l s a t c r i t i c a l 
p o i n t s o 
The p o l l e n sum u s e d i n a l l diagrams i n the t h e s i s 
h a s been t h a t o f T o t a l Land P o l l e n ( T L P ) i n c l u d i n g a l l 
p o l l e n e x c e p t a q u a t i c s and s p o r e s 0 To overcome t h e 
problem o f C a l l u n a p o l l e n from t h e bog s u r f a c e o b s c u r i n g 
o t h e r p e r c e n t a g e c a l c u l a t i o n s ( F a e g r i and I v e r s e n 1 9 7 5 )9 
a s e p a r a t e summary c h a r t of TLP e x c l u d i n g e r i c o i d p o l l e n 
has been c o n s t r u c t e d a l o n g s i d e t h e summary TLP c h a r t a t 
l e v e l s where e r i c o i d p o l l e n became s i g n i f i c a n t 0 The 
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u s e o f a b s o l u t e p o l l e n d a t a a l s o a s s i s t e d i n malting 
a p p r o p r i a t e a l l o w a n c e s f o r bog s p e c i e s i n the a n a l y s i s 
o f the p e r c e n t a g e d a t a ( r e f c s e c t i o n 60j)0 I n the 
i d e n t i f i c a t i o n o f p l a n t s and the naming o f p o l l e n t y p e s 
the n o m e n c l a t u r e e s t a b l i s h e d by Clapham, T u t i n and Warburg 
( 1 9 6 2 ) h a s been u s e d 0 C o r y l u s and M y r i c a p o l l e n have 
been grouped a s C o r y l o i d p o l l e n and e x c l u d e d from the 
t r e e s g r o u p i n g 0 I t i s l i k e l y t h a t most p o l l e n o f t h i s 
t ype r e p r e s e n t s C o r y l u s 0 and a t t i m e s i n the d i s c u s s i o n 
i t h as been r e f e r r e d to a s t h i s taxon and d i s c u s s e d a s 
a member o f the woodland f l o r a 0 C o n s i d e r a b l e d i f f i c u l t y 
was a l s o e x p e r i e n c e d i n s e p a r a t i n g Empetrum from E r i c a c e a e 
p o l l e n , e s p e c i a l l y i n upper l e v e l s o f the diagram where 
the f r e q u e n c y o f t e t r a d p o l l e n type was v e r y high<, A t 
t h e s e l e v e l s most o f the E r i c a c e a e p o l l e n ( r e f e r r e d to 
as E r i c o i d p o l l e n i n the diagram) was c l e a r l y C a l l u n a 
and t h i s a s s u m p t i o n i s o f t e n made i n the d i s c u s s i o n s 
T h e Empetrum d i v i s i o n was m a i n t a i n e d b ut the f i g u r e s s h o u l d 
be v i e w e d w i t h c a u t i o n 0 
I t was d e c i d e d n o t to a p p l y R e v a l u e c o r r e c t i o n 
f a c t o r s ( D a v i s 1963 , Anderson 1970) to the p o l l e n d a t a 0 
I t i s d o u b t f u l whether the complex o f f a c t o r s w h i c h r e s u l t 
i n a n o n - p r o p o r t i o n a l r e p r e s e n t a t i o n o f p a r t i c u l a r t a x a 
i n the p o l l e n r a i n can be r e d u c e d r e l i a b l y to an R v a l u e 
w h i c h w i l l a p p l y e q u a l l y i n a l l r e g i o n s (Moore and Webb 
1 9 7 8 ) 0 I n s t e a d , the l i k e l y l e v e l s o f o v e r o r u n d e r 
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r e p r e s e n t a t i o n have been t a k e n i n t o a c c o u n t when a n a l y s -
i n g the p o l l e n diagrams and a d j u s t m e n t s made i n r e l a t i o n 
to the p a r t i c u l a r c o n d i t i o n s o f the s i t e c 
The p o l l e n diagrams have been zoned l a r g e l y u s i n g 
the c o n c e p t o f P o l l e n Assemblage Zones (PAZ-'s) and Sub-
zones advanced by West ( l 9 7 0 ) o E a c h PAZ i s c h a r a c t e r i s e d 
by a d i s t i n c t a s s e m b l a g e o f t a x a and i s named a f t e r the 
dominant p o l l e n t a x a p r e s e n t , No a c c o u n t was t a k e n a t 
t h i s s t a g e o f o t h e r r e g i o n a l o r s t a n d a r d z o n i n g sequences,. 
F o l l o w i n g d i v i s i o n i n t o l o c a l PAZ's the diagram was then 
c o r r e l a t e d w i t h F l a n d r i a n chronozones l a r g e l y a s d e t e r m i n e d 
a t the n e a r b y s i t e o f D i n Moss ( H i b b e r t and S w i t s u r 1976) 0 
C o r r e l a t i o n was b a s e d on c a r e f u l c o m p a r i s o n o f t h e p o l l e n 
zones a t B l a c k Lough and D i n Moss 0 R a d i o c a r b o n d a t e s 
from D i n Moss were u s e d a s the m a j o r g u i d e to the chrono-
l o g y o f v e g e t a t i o n h i s t o r y a t B l a c k Lough 0 
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- CHAPTER k -
EDLXNGHAM 
ke1 SITE DESCRIPTION 
The m i r e under i n v e s t i g a t i o n a t Edlingham i s 
l o c a t e d i m m e d i a t e l y a d j a c e n t t o the n o r t h - e a s t e r n bound-
a r y o f Edlingham C a s t l e on g e n t l y s l o p i n g l a n d a s h o r t 
d i s t a n c e from Edlingham fh\rv ( r e f , f i g u r e 9» Photos 5,8 ) 
The m i r e measures a p p r o x i m a t e l y 120m x 40m and i s a t an 
e l e v a t i o n o f a p p r o x i m a t e l y 83m 0 oD„ I t i s l o c a t e d on 
an a c t i v e s p r i n g l i n e a t t h e f o o t o f h i l l - s l o p e s c u r r e n t -
l y under c e r e a l c u l t i v a t i o n , , The d e t a i l e d topography 
o f the area suggests t h a t the p r e s e n t r i v e r - w a r d e x t e n t 
o f t he m i r e r e s u l t s from l a t e r a l m i g r a t i o n o f the stream 
course,, Abandoned meander l o o p s can be seen a t the 
sou t h - w e s t e r n and e a s t e r n margins o f the m i r e ( p h o t o 9)» 
Surface d r a i n a g e from the h i l l - s l o p e s t o the n o r t h - w e s t i 
c h a n n e l l e d d i r e c t l y onto t h e " l o w e r s o u t h - w e s t e r n s e c t i o n 
o f t h e m i r e t h r o u g h a s e r i e s o f e r o s i o n h o l l o w s e I t i s 
l i k e l y t h a t sheet wash fr o m t h e ploughed h i l l - s l o p e s a l s o 
f i n d s i t s way onto the m i r e s u r f a c e 0 I n many ways the 
mi r e a c t s as a sump t a k i n g d r a i n a g e from the c a s t l e and 
s u r r o u n d i n g s l o p e s 0 
I t i s almost c e r t a i n t h a t t h e s u r r o u n d i n g h i l l -
s l o p e s have been c u l t i v a t e d s i n c e a t l e a s t Saxon times 
and p r o b a b l y much l o n g e r 0 C u r r e n t s o i l phosphate t e s t s 
b e i n g conducted on the h i l l - s l o p e s w i t h the o b j e c t o f 
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d e t e r m i n i n g the s i t e o f the o r i g i n a l Saxon s e t t l e m e n t , 
have produced a c o m p l i c a t e d p a t t e r n o f phosphate e n r i c h -
ment zones over the h i l l ~ s l o p e above the m i r e B The 
meaning o f t h i s p a t t e r n i s n o t c l e a r b u t i t does suggest 
a l o n g h i s t o r y o f a g r i c u l t u r a l and p o s s i b l y s e t t l e m e n t 
use ( M 0 J 0 A l e x a n d e r t p e r s o n a l communication)„ D e t a i l e d 
s u r v e y i n g o f the s u r r o u n d i n g h i l l = s l o p e s has a l s o d e t e r -
mined the e x i s t e n c e o f r i d g e and f u r r o w p l o u g h marks o f 
p r o b a b l e m e d i e v a l age which e x t e n d r i g h t up t o the m i r e 
margins ( B 0 K 6 R o b e r t s p p e r s o n a l communication ( p h o t o 6) ) 0 
The key t o t h i s l o n g h i s t o r y o f a r a b l e f a r m i n g l i e s i n 
a c o m b i n a t i o n o f t h e g e n i a l m i c r o - c l i m a t e o f the v a l l e y f f 
and t h e q u a l i t y o f the h i l l ^ - s l o p e s o i l s 0 These s o i l s 
a re d e r i v e d f r o m an o u t c r o p o f the Cementstone Group and 
a r e , as a r e s u l t , r e l a t i v e l y deep, w e l l d r a i n e d and 
f e r t i l e loams„ The boundary between the Cements tone 
and b o u l d e r c l a y s o i l s passes i m m e d i a t e l y t o the west o f 
the c a s t l e 0 The area o f the m i r e r e p r e s e n t s a m i x i n g 
o f b o u l d e r c l a y , which u n d e r l i e s the immediate a r e a p and 
a l l u v i a l sands and g r a v e l s f r o m the nearby s t r e a m 0 
The s u r f a c e o f the bog i s i t s e l f q u i t e v a r i a b l e , , 
Four a c t i v e s p r i n g s produce v e r y wet;, reed-swamp c o n d i t i o n 
i n t h e immediate v i c i n i t y o f t h e w a t e r f l o w Q Recent 
a t t e m p t s t o d r a i n t h e m i r e have produced deep channels 
which c a r r y the w a t e r away r a t h e r more r a p i d l y than would 
be n o r m a l 9 such t h a t much o f the s u r f a c e i s a t l e a s t 
p e r i o d i c a l l y d r y ( p h o t o 9 ) 0 These areas a r e b e i n g c o l o n -
i s e d by a l d e r and a v a r i e t y o f h e r b s and shrubs o f open 
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hataitato Mosses a r c common on the w e t t e r s e c t i o n s o f 
the m i r e s u r f a c e t o g e t h e r w i t h dense stands o f Carex 
sedgeo Along the banks o f Edlingham Bum a l d e r i s 
common, and c u l t i v a t e d f i e l d s e x t e n d r i g h t up t o the 
edge of the mir e (photos 5 9 8 , 9 ) 
The a l i g n m e n t o f the r a i l w a y embankment does n o t 
appear t o have encroached on the mir e s u r f a c e 0 I t s 
c o n s t r u c t i o n does, however, c o n t r i b u t e a n o t h e r source 
o f p o s s i b l e d i s t u r b a n c e t o the m i r e s u r f a c e i n r e c e n t 
times<> The s i t e i s c l e a r l y one w i t h b o t h advantageous 
and disadvantageous q u a l i t i e s , . I t i s p e r f e c t l y p l a c e d 
t o p r o v i d e a r e c o r d o f l o c a l v e g e t a t i o n a l change s i n c e 
a g r i c u l t u r a l s e t t l e m e n t i n the v i c i n i t y o f Edlingham e 
As a permanent source o f r u n n i n g w a t e r , a l o c a l d r a i n a g e 
sump and the t a r g e t o f r e c e n t d r a i n a g e a t t e m p t s , i t must 
a l s o have a h i g h chance o f s t r a t i g r a p h i c d i s t u r b a n c e 0 
I t was d e c i d e d t h a t the b a s i c a t t r a c t i o n o f the s i t e 
r e n d e r e d a d e t a i l e d s t r a t i g r a p h i c survey w o r t h w h i l e i n 
the hope t h a t an u n d i s t u r b e d c o r i n g s i t e c o u l d be f o u n d G 
k02 STRATIGRAPHY ( r e f c f i g u r e 10) 
A main t r a n s e c t was l o c a t e d i n a c e n t r a l p o s i t i o n 
a l o n g the l e n g t h o f the mir e t a k i n g care t o l o c a t e between 
p a r a l l e l t r e n c h l i n e s r e c e n t l y c u t i n t o the e a s t e r n end 
( r e f B f i g u r e 9)„ Boreholes were p l a c e d a t 10m i n t e r v a l s t o 
d e termine the deepest p a r t o f the b a s i n ( p h o t o 1 0 ) 0 At t h i s 
^0 
stage i t became e v i d e n t t h a t the o r i g i n a l b a s i n had been 
t r u n c a t e d by i m p e n e t r a b l e sand and g r a v e l d e p o s i t s a t t h e 
western end i n the v i c i n i t y o f b o r e h o l e s ED 3-6 0 A p i t 
was dug a t ED 5 r e v e a l i n g r i v e r washed stones and g r a v e l 
a t 7^cm s i m i l a r t o those c u r r e n t l y f o u nd i n Edlingham Burn, 
D e t a i l e d e x a m i n a t i o n o f the s u r f a c e topography e s t a b l i s h e d 
the course o f an abandoned meander l o o p c u r v i n g t h r o u g h 
the w e s tern end o f the c u r r e n t wet mi r e c e n t r e d on b o r e h o l e s 
ED 3 and 6 ( p h o t o s 8,9)« The p o s i t i o n o f the o l d r i v e r bod i s 
evidenced by the even l o w e r i n g o f the s u r f a c e l e v e l s 
between ED 3~6 ( r e f e f i g u r e 1 0 ) o A t t e n t i o n was a c c o r d -
i n g l y s h i f t e d t o the e l e v a t e d e a s t e r n p o r t i o n o f the main 
t r a n s e c t and b o r e h o l e s were p u t down a t 5m i n t e r v a l s i n 
the r e g i o n o f the s t r o n g e s t showing o f peat i n the f i r s t 
s e r i e s o f b o r e h o l e s . T r a n s e c t s were a l s o r u n a t r i g h t 
a ngles t o the main l i n e e I t became i n c r e a s i n g l y apparent 
t h a t no c o n s i s t e n t d e p o s i t o f peat e x i s t e d i n the m i r e . 
The v a r i a b i l i t y between cores was q u i t e e x t r a o r d i n a r y 0 
Encouraging r e c o r d s o f monocot, peat o f up to 'lOcm i n 
de p t h i n one core would be c o m p l e t e l y absent 5 metres 
away i n the n e x t 0 W i t h i n any one core a complex i n t e r -
c a l a t i o n o f sandp s i l t c l a y p o r g a n i c clayp o r g a n i c s i l t , 
P e t r i t us and T u r f a i n v a r i o u s c o m b i n a t i o n s d e f i e d strenuous 
a t t e m p t s t o e s t a b l i s h some o r d e r i n the stratigraphy„ 
A f t e r c o m p l e t i n g 27 b o r e h o l e s w i t h o u t any change i n the 
s i t u a t i o n s , the c o n c l u s i o n was i n e s c a p a b l e t h a t the b a s i n 
had been s u b j e c t t o a v a r i a b l e h i s t o r y o f e r o s i o n , 
d e p o s i t i o n and r e d e p o s i t i o n such t h a t no e x t e n s i v e body 
o f u n d i s t u r b e d peat r e p r e s e n t i n g a c o n s i d e r a b l e and con-
t i n u o u s p e r i o d o f time e x i s t e d , , I t was a l s o l i k e l y t h a t 
the sand, s i l t s , and c l a y s and the more o r g a n i c d e p o s i t s 
between them had been formed f a i r l y r a p i d l y under the 
h i g h energy c o n d i t i o n s a s s o c i a t e d w i t h c o n t i n u o u s s p r i n g 
f l o w and sheet wash f r o m the a d j a c e n t hill-slopes„ 
The p r o s p e c t f o r m e a n i n g f u l p o l l e n - a n a l y s i s from 
such d e p o s i t s was n o t encouraging,. N e v e r t h e l e s s , the 
core w i t h the g r e a t e s t d e p t h o f o r g a n i c d e p o s i t s (ED 13) 
was s e l e c t e d f o r p r e l i m i n a r y p o l l e n s±udy 0 The s t r a t i -
graphy o f t h i s core i s as f o l l o w s s 1 
0-17cm Dark brown monocot peat„ Traces o f s i l t 
and sand, 
ThS% LoV^I Ag+ Ga+ 
N i g 3 9 s t r f 0, e l a s 3, s i c e 2, l i m 0 
1 7 = 3 0 c m Brown o r g a n i c s i l t 
Th®2 Ag1 Ld®1 Ga+ 
n i g 3? s t r f 0, e l a s 2, s i c e 2, Lim 0 
30-41cm Grey o r g a n i c s i l t 
Dh1 Ld®1 Ag2 Ga+ 
n i g 29 s t r f 1, e l a s 1, s i c e 2, l i m 0 
4l~77cm Brown s i l t y c l a y 
Ag2 As1 Dh1 Ld®+ Ga+ Dg+ 
N i g 1, s t r f 0, e l a s 0, s i c e 2, l i m 0 
77~ 105cm D a ^ ? c b r o w n o r g a n i c g y t t j a 
ThP)2 LdCfc D1+ 
n i g 3 9 s t r f 2, e l a s 4, s i c e 2, l i m 1 
1 8 The system o f sediment d e s c r i p t i o n s a f t e r T r o e l s - S m i t h 
( 1 9 5 5 ) , 
h2 
105-110cm Smooth wet g r e y o r g a n i c s i l t y - c l a y 
Ag2 As1 Dh+ L d 1 ^ 
n i g ^ g s t r f 0„ e l a s 09 s i c e 2, l i m 1 
110-177cm D e t r i t u s peat ( e a r t h e n w a r e c h i p s 1l8-123cm) 
Dh2 LcP2 D1+ 
n i g 3 j s t r f 3» e l a s 39 s i c e 29 l i m 0 
l77-200cm Brown woody A i l t w i t h b l a c k Limus s t r e a k s 
Ag2 Dh1 Ld®1 D1++ Ga+ 
n i g 2, s t r f 1 9 e l a s 0, s i c e 29 l i m 0 
200-218cm S o f t g r e y sandy s i l t / c l a y w i t h d e t r i t u s wood 
Ag2 As1 Ga1 Ld®+ D1+ 
n i g 1 g s t r f 0 9 e l a s 0 t s i c e 2, l i m 0 
218-2*47 cm Pink-brown s i l t / c l a y w i t h wood d e t r i t u s 
Ag2 As2 D1+ Dh+ Ld®+ Ga+ 
n i g 1 9 s t r f 0 P e l a s 09 s i c e 29 l i m 0 
247-312cm Firm pink-brown s i l t / c l a y 
Ag3 As1 Dh+ D1+ Ld®+ 
n i g 1, s t r f Oj, e l a s 0, s i c e 29 l i m 0 
312-350cm Orange sandy, silt/clay© I n c r e a s i n g g r a v e l 
w i t h deptho 
Ag2 As1 Ga1 Gg(min)+ Gg(max)+ Dh+ 
n i g 1, s t r f 0 9 e l a s 0, s i c e 2, l i m 0 
The sequence demonstrates the t y p i c a l i n t e r c a l a t i o n 
o f o r g a n i c and m i n e r o g e n i c d e p o s i t s found i n a l l cores 
a t Edlinghanio The b a s a l d e p o s i t s appear t o be b o u l d e r 
c l a y which u n d e r l i e s the b a s i n Q D e t r i t u s wood i s a com-
mon a l t h o u g h minor component o f the succeeding l a y e r s up 
t o 110cm„ High energy d e p o s i t i o n a l c o n d i t i o n s appeared 
t o have p r e v a i l e d f r o m the base up t o 177cm r e s u l t i n g i n 
a sequence o f sandy s i l t / c l a y s w i t h l i t t l e o r g a n i c content,, 
Between 177cm and the s u r f a c e a s e r i e s o f o r g a n i c s i l t s „ 
d e t r i t u s p e at and s i l t y c l a y s suggest an a l t e r n a t i n g h i s -
t o r y o f calm and more t u r b u l e n t d e p o s i t i o n a l environments„ 
I t i s a l s o p o s s i b l e t h a t the s t r a t i g r a p h i c sequence i s n o t 
a c o n t i n u o u s one, a l t h o u g h the g e n e r a l l y d i f f u s e ( l i r n 0) 
boundary zones between l a y e r s does n o t su p p o r t t h i s . 
The a l t e r n a t i v e e x p l a n a t i o n i s t h a t a complex p a t t e r n 
o f m i n e r a l and o r g a n i c s e d i m e n t a r y m icro=environments 
has e x i s t e d over the m i r e s u r f a c e s i n c e i t s formation,, 
T h i s type o f p a t t e r n o f s u r f a c e d e p o s i t s i s found a t the 
p r e s e n t day. The occ u r r e n c e o f what appear t o be e a r t h e n -
ware p i p e fragments a t 118cm i n ED 13 i m p l i e s a r e l a t i v e l y 
r e c e n t h i s t o r y f o r the s i t e and an a c c o r d i n g l y r a p i d r a t e 
o f s e d i m e n t a t i o n , 
k03 THE POLLEN DIAGRAM2 
A framework p o l l e n count a t i n t e r v a l s o f a p p r o x i -
m a t e l y 20cm was conducted on a core from b o r e h o l e ED 13» 
I t was fo u n d t h a t p o l l e n was too sparce t o count belox/ 
180cm, The p o l l e n d a t a r e s u l t i n g from t h e r e m a i n i n g 
10 l e v e l s p r o v i d e d a s u r p r i s i n g degree o f c o n s i s t e n c y i n 
terms o f g r a d a t i o n s between l e v e l s . The e n v i r o n m e n t a l 
v a r i a b i l i t y e v i d e n t w i t h i n the s t r a t i g r a p h y between 177cm 
and the s u r f a c e i s n o t r e f l e c t e d i n the p o l l e n diagram. 
T h i s g i v e s some c o n f i d e n c e i n making d e d u c t i o n s on t h e 
b a s i s o f the diagram, a l t h o u g h i t s use must remain essen-
t i a l l y secondary t o the Black Lough p o l l e n diagram, 
kak POLLEN ASSEMBLAGE ZONES ( r e f , f i g u r e s 12, 13) 
P o l l e n assemblage zones a t t h i s s i t e w i l l have an 
2, A l l p o l l e n percentages r e f e r t o p e r c e n t t o t a l p o l l e n 
e x c l u d i n g a q u a t i c s and spores, u n l e s s o t h e r w i s e s t a t e d . 
e s s e n t i a l l y l o c a l c h a r a c t e r , Being a s m a l l catchment 
area i t w i l l d e r i v e p o l l e n m a i n l y from d i s p e r s a l t h r o u g h 
the t r u n k space and from d e p o s i t i o n i n r u n n i n g water wash-
i n g o f f s u r r o u n d i n g h i l l - s l o p e s and i n t o the m i r e (Tauber 
1965)e Two p o l l e n assemblage zones have been d e f i n e d , 
JSP I (180=1 15cm) Alnus-Corylus-Gramineae Zone 
Alnus and Corylus t o g e t h e r r e p r e s e n t over 50% o f 
p o l l e n up t o 155cm, from where t h e y d e c l i n e s t e a d i l y to 
c,20% a t 115cm, Gramineae i n c r e a s e s s t e a d i l y t h r o u g h 
the zone from 2 1 % t o 42%, L i m i t e d amounts o f Quercus„ 
Ulmus, Pinus and B e t u l a p o l l e n , r a r e l y exceeding 1%, 
suggest t h a t none o f these t r e e t a x a had more than a 
minor l o c a l presence d u r i n g t h i s zone, Alnus and 
Cory l u s have v e r y h i g h p o l l e n c o n c e n t r a t i o n v a l u e s i n 
the l o w e r p a r t o f the zone s u g g e s t i n g heavy growth on 
the a c t u a l m i r e s u r f a c e . T h i s i s s u p p o r t e d by the 
r e g u l a r d e t r i t u s wood n o t e d i n the s t r a t i g r a p h y between 
312-77cm, Fern spores r e a c h q u i t e h i g h l e v e l s d u r i n g 
t h i s p e r i o d (maximum o f 22,2% a t 180cm) a l s o s u g g e s t i n g 
g r o w t h on the m i r e s u r f a c e , Cyperaceae m a i n t a i n s 10-15% 
d u r i n g t h e zone and Sphagnum remains a t low l e v e l s t h r o u g h -
o u t . The o v e r a l l i m p r e s s i o n i s one o f a damp, b a s e - r i c h 
m i n e r o g e n i c in-wash d e p o s i t , s u p p o r t i n g a heavy growth 
o f a l d e r and h a z e l , w i t h f e r n s i n the u n d e r s t o r y and sedge 
p l a n t s i n a s s o c i a t e d p o o l s . As the a l d e r d e c l i n e s q u i t e 
s t e e p l y a t 130cm, p o s s i b l y due t o i n c r e a s e d dampness o r 
h5 
human a c t i v i t y , herbs of open h a b i t a t r i s e t o 25%» They 
i n c l u d e P l a n t a g o l a n c e o l a t a , P 8 coronopus„ Rosaceae, 
Se n e c i o - t y p e , M a t r i c a r i a - t y p e , Taraxacum-type„ Ranunculus „ 
U m b e l l i f e r a e , Polygonum a and C a r y o p h y l l a c e a e , No c e r e a l 
p o l l e n i s r e c o r d e d during- the zone, 
ED I I (115-2cm) Gramineae Zone 
The summary diagram i n d i c a t e s how t o t a l l y herbs 
dominate t h i s zone, d r o p p i n g below 90°/o o n l y once a t 2cm 8 
Cereal p o l l e n i s p r e s e n t a t f o u r l e v e l s i n d i c a t i n g r e g u l a r 
a r a b l e f a r m i n g on the nearby f i e l d s , , P l a n t a g o spp, 
m a i n t a i n a c o n t i n u o u s curve as do the herbs 6 f open 
h a b i t a t l i s t e d i n the p r e v i o u s zone 0 Grasses remain 
near o r over 50°/o f o r the e n t i r e zone, A.P. remains a t 
v e r y l ow c o n c e n t r a t i o n l e v e l s , a l t h o u g h Pinus r i s e s 
s t e a d i l y t o 7•1$ toward the t o p o f the zone. T h i s 
suggests an i n c r e a s i n g r e g i o n a l Pinus p o l l e n r a i n p r o b a b l y 
a s s o c i a t e d w i t h the e s t a b l i s h m e n t o f p l a n t a t i o n s i n h i s -
t o r i c t i m e s . 
The l o c a l environment d u r i n g t h i s zone i s c l e a r l y 
l a r g e l y t r e e - l e s s and dominated by gr a s s e s , herbs o f open 
h a b i t a t and a g r i c u l t u r a l c r o p s 0 Many o f the herbs would 
be a c t u a l l y g r o w i n g on the m i r e margins and s u r f a c e , which 
by the c o n t i n u e d v e r y low v a l u e s o f Sphagnum and v a r i a b l e 
Cyperaceae v a l u e s , would suggest a n e u t r a l t o b a s e - r i c h 
s t a t u s w i t h a c i d c o n d i t i o n s c o n f i n e d t o the l i m i t e d w e t t e r 
zoneso The c o n t i n u e d i n - w a s h i n g o f mine r o g e n i c sediments, 
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as r e c o r d e d i n t h e s t r a t i g r a p h y , would p r e v e n t the wide-
s c a l e development o f a c i d c o n d i t i o n s and the f o r m a t i o n 
o f c o n t i n u o u s peat deposits,, 
h05 SUMMARY 
The c o n s i s t e n t p o l l e n r e c o r d d i s c u s s e d above would 
l e n d s u p p o r t t o the c o n t i n u o u s n a t u r e o f the s t r a t i g r a p h i c 
sequence r e c o r d e d a t ED 1 3 o I f t h i a i s the case, the 
e n t i r e p e r i o d o f the p o l l e n diagram r e l a t e s t o a p o s t -
c l e a r a n c e p e r i o d i n v i e w o f the g e n e r a l l y low t r e e v a l u e s 
r e c o r d e d . I t w i l l a l s o t e n d t o c o n f i r m the e a r l i e r 
s u g g e s t i o n ( r e f s s e c t i o n k02) t h a t the v a r i a b l e s t r a t i -
graphy o f the m i r e i s l a r g e l y t h e r e s u l t o f a g r e a t com-
p l e x o f v a r i a b l e c o n d i t i o n s o p e r a t i n g over the m i r e s u r -
f a c e a t any one t i m e . 
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- CHAPTER 5 -
BLACK LOUGH 
5 e l SITE DESCRIPTION (ref„ f i g u r e s 15, 14) 
Black Lough i s an are a o f s t a n d i n g water measur-
i n g a p p r o x i m a t e l y 300m x 130m, e n c l o s e d w i t h i n the e a s t e r n 
margin o f a l a r g e body o f peat measuring a p p r o x i m a t e l y 
500m x kOOm ( p h o t o k)e The l a k e i s r e c t a n g u l a r i n shape 
w i t h n o t i c e a b l y a n g u l a r dimensions and v e r t i c a l drops 
o f about 1.5m t o the l a k e f l o o r around the s o u t h e r n and 
western edges. I t I s most l i k e l y t h a t the p r e s e n t l a k e 
r e s u l t s f r o m peat c u t t i n g i n r e l a t i v e l y r e c e n t t i m e s e 
The peat and l a k e a re c o n t a i n e d w i t h i n a d e p r e s s i o n i n 
the u n d e r l y i n g g l a c i a l d r i f t , p o s s i b l y formed by g l a c i a l 
d e p o s i t s b l o c k i n g n a t u r a l d r a i n a g e t o th e e a s t . I t i s 
l o c a t e d on the i n t e r f l u v e o f a n o r t h - e a s t e r l y t r e n d i n g 
F e l l Sandstone r i d g e a t a h e i g h t o f 213m ( 7 0 0 f t . ) 0 0D. 
The r i d g e extends p r o m i n e n t l y above the s u r r o u n d i n g low-
l a n d s t o the west and east and reaches a maximum h e i g h t 
o f 252m ( 8 2 5 f t 0 ) 0 e D 0 a p p r o x i m a t e l y one k i l o m e t r e n o r t h 
o f B l a c k Lough 0 The s i t e i s c l e a r l y v e r y exposed t o 
the p r e v a i l i n g w e s t e r l y and s o u t h - w e s t e r l y winds, and as 
di s c u s s e d i n s e c t i o n 1 0 3 , i a s u b j e c t t o c l i m a t i c extremes 
q u i t e d i f f e r e n t f r o m the p r o t e c t e d v a l l e y bottom o f 
Edlingham Burn a p p r o x i m a t e l y two k i l o m e t r e s t o the west. 
The r e l a t i v e l y g e n t l y s l o p i n g i n t e r f l u v e i s g e n e r a l l y 
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p o o r l y d r a i n e d compared w i t h the steep sandstone escarp-
ment and r i d g e t o p i m m e d i a t e l y t o the w e s t 0 S o i l s w i t h i n 
t he immediate v i c i n i t y o f the b a s i n v a r y a c c o r d i n g to 
b o t h p a r e n t m a t e r i a l and d r a i n a g e c o n d i t i o n s ( r e f 0 s e c t i o n 
1 o 3 ) o The s u p e r f i c i a l geology map ( f i g u r e 3 ) i n d i c a t e s 
the c l o s e p r o x i m i t y to B l a c k Lough o f f o u r d i f f e r e n t s o i l 
f o r m i n g m a t e r i a l s , , The s m a l l patches o f g l a c i a l sands 
and g r a v e l s r e s u l t i n l i g h t e r , b e t t e r d r a i n e d s o i l s , as do 
the Scremerston Coal Group and P e l l Sandstone Group t o the 
westo The p o o r l y d r a i n e d areas o f b o u l d e r c l a y are 
g e n e r a l l y n o t s u i t a b l e f o r a r a b l e f a r m i n g b u t these con-
d i t i o n s are v e r y v a r i a b l e and a c o n s i d e r a b l e area i s 
c u r r e n t l y cropped on h i g h e r slopes a p p r o x i m a t e l y 700m 
n o r t h o f B l a c k Lough,, C o n s i d e r a b l e areas o f the p r e v i o u s -
l y h e a t h e r covered uplands have now been d r a i n e d and p l a n t e d 
t o improved p a s t u r e , a l t h o u g h the sandstone areas g e n e r a l l y 
remain as "heathy m o u n t a i n s " 0 A young p i n e p l a n t a t i o n 
extends f r o m t h e Edlingham r o a d up the scarp and onto the 
western s i d e o f t h e c u r r e n t bog s u r f a c e ( p h o t o s 4 , 7, n ) 0 
The s u r f a c e v e g e t a t i o n o f the bog r e f l e c t s the 
v a r y i n g h y d r o l o g i c a l c o n d i t i o n s a t the s i t e 0 The s e c t i o n 
east o f the p i n e p l a n t a t i o n and s o u t h o f the l a k e , i n 
which b o r e h o l e s BL 12 t o 15 are l o c a t e d , has a r e l a t i v e l y 
d r y s u r f a c e and i s v e r y d e n s e l y v e g e t a t e d w i t h C a l l u n a 
v u l g a r i s t o the e x c l u s i o n o f most o t h e r t a x a ( p h o t o s 7 P 1 1 ) 
I n the wet d e p r e s s i o n s , tussocks o f Eriophorum vaginaturn 
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and Sphagnum spp„ become l o c a l l y dominant, Around the 
a c t u a l margin o f the l a k e Scirpus„ Phragmites and Garex 
spp, are abundant „ The d r i e r c o n d i t i o n s i n t h i s p a r t 
o f t he bog appear t o be r e l a t e d t o d r a i n a g e d i t c h e s c u t 
around and t h r o u g h the p i n e p l a n t a t i o n which would have 
the e f f e c t o f l o w e r i n g the w a t e r t a b l e o f t h i s p o r t i o n 
o f t h e bog. There i s a l s o v e r y l i m i t e d n a t u r a l c a t c h -
ment t o the s o u t h and s o u t h - e a s t o f the l a k e . 
The p o r t i o n o f bog to the n o r t h - w e s t and west o f 
the l a k e has a v a r i a b l e l a n d - s u r f a c e a p p a r e n t l y the 
r e s u l t o f p e a t c u t t i n g , , To the south-west o f b o r e h o l e 
BL 6 the bog s u r f a c e i s l o w e r e d by a p p r o x i m a t e l y 2 metres 
( r e f , f i g u r e 1 5 ) r e s u l t i n g i n reed-swamp c o n d i t i o n s i n 
the v i c i n i t y o f BL 7 and a p o o l and tussock landscape i n 
the s u r r o u n d i n g c u t areas ( p h o t o s 1 2 , 1 3 ) • T n e r e s u l t a n t 
v e g e t a t i o n complex c o n s i s t s o f a r e c u r r i n g s e r i e s o f 
mounds dominated l a r g e l y by Eriphorum v a g i n a t u m 8 b u t w i t h 
o c c a s i o n a l s t u n t e d C a l l u n a v u l g a r i s on the d r i e r s e c t i o n s 
and p o o l s w i t h s p r e a d i n g Sphagnum spp 0 On the bog s u r -
f a c e t o the n o r t h o f BL 6 a more r e g u l a r ' r e g e n e r a t i o n 
complex' e x i s t s w i t h s m a l l p o o l s and damp areas f a v o u r i n g 
mosses and l i v e r w o r t s , and C a l l u n a and p a r t i c u l a r l y 
Eriophorum d o m i n a t i n g the d r i e r tussocks ( p h o t o 1 4 ) „ 
Around the margins o f the bog a wet l a g g area promotes 
the g r o w t h o f r e e d and sedge s p e c i e s 0 There are no t r e e 
or t a l l shrubs now g r o w i n g on o r near the s i t e a l t h o u g h 
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the presence o f t r e e stumps and wood i n peat e x c a v a t i o n s 
a t t e s t s t o t h e i r f o r m e r presence on the bog s u r f a c e 
( p h o t o s 13« 15, 1 6 ) 8 
5.2 STRATIGRAPHY ( r e f , f i g u r e s 15, 16) 
The presence o f the l a k e and p i n e p l a n t a t i o n d i v i d -
i n g much o f the peat d e p o s i t , p r e v e n t e d a complete t r a n -
s e c t i o n o f the b a s i n . Two t r a n s e c t s , a p p r o x i m a t e l y a t 
r i g h t a n g l e s , were r u n a l o n g l i n e s t h a t p r o v i d e d the most 
complete coverage o f the p r e s e n t open bog s u r f a c e ( r e f 0 
f i g u r e lk)e Boreholes were p l a c e d a t 50m i n t e r v a l s , 
and as n o t e d i n s e c t i o n 3»'\f cores were e i t h e r d e s c r i b e d 
i n the f i e l d o r t r a n s p o r t e d t o the l a b o r a t o r y f o r a n a l y s i s 0 
F o l l o w i n g t h e c o m p l e t i o n o f t h e s t r a t i g r a p h i c s u r v e y , a 
f u r t h e r core BL 12(a) was taken i m m e d i a t e l y n e x t t o BL 12 
f o r d e t a i l e d d e s c r i p t i o n and p r o v i s i o n o f m a t e r i a l f o r 
p o l l e n a n a l y s i s . Coming a t the c o m p l e t i o n o f a p r o t r a c -
t e d p e r i o d o f s t r a t i g r a p h i c s u r v e y , and h a v i n g t h e b e n e f i t 
o f c l o s e l a b o r a t o r y e x a m i n a t i o n , BL 12(a) i s the most 
r e l i a b l y d e s c r i b e d core and i s used as the b a s i c r e f e r e n c e 
s i t e i n d e s c r i b i n g the s t r a t i g r a p h y , ( S e c t i o n 3,1 d i s -
cusses problems f a c e d i n m a i n t a i n i n g c o n s i s t e n t s t r a t i -
g r a p h i c d e s c r i p t i o n s , ) 
A l l b o r e h o l e s were c o n t i n u e d i n t o m i n e r o g e n i c s e d i -
ments u n t i l f u r t h e r p e n e t r a t i o n w i t h o u t mechanical a s s i s -
tance became i m p o s s i b l e , A f a i r l y r e l i a b l e i n d i c a t i o n 
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o f the b a s a l topography i s t h e r e b y obtained,, I t would 
appear t h a t the p r e s e n t p e a t d e p o s i t was o r i g i n a l l y 
d i v i d e d i n t o an upper and l o w e r b a s i n s e p a r a t e d by an 
i s l a n d o r r i d g e i n the approximate area o f b o r e h o l e BL 5„ 
F u r t h e r l i n e s o f b o r e h o l e s would be necessary t o d e f i n e 
the d e t a i l p a t t e r n o f the basins,, I t i s l i k e l y t h a t 
o r g a n i c s e d i m e n t a t i o n developed i n d e p e n d e n t l y i n the two 
b a s i n s and g r a d u a l l y coalesced i n the v i c i n i t y o f b o r e -
h o l e BL 5 0 
The s u r f a c e appearance o f the p e a t i m m e d i a t e l y west 
o f the l a k e s t r o n g l y i n d i c a t e s a r e c e n t h i s t o r y o f p e a t 
c u t t i n g , , I n t h i s a rea numerous Pinus stumps are exposed 
and i t i s p o s s i b l e t h a t the heavy wood l a y e r and change 
i n c h a r a c t e r o f the p e a t d e f i n e d the l o w e r l i m i t o f peat 
c u t t i n g o The p e a t = c u t d e p r e s s i o n slopes i n t o the p r e s e n t 
l a k e ( p h o t o 1 5) o I t i s e s t i m a t e d t h a t a p p r o x i m a t e l y 2 
metres has been removed f r o m the area o f b o r e h o l e BL 7„ 
No o t h e r area o f the p r e s e n t bog s u r f a c e shows any s i m i l a r 
evidence o f peat=cut±ing„ T h i s i s s u p p o r t e d by the 
g e n e r a l l y even l e v e l s o f the peat s u r f a c e i n the v i c i n i t y 
o f b o r e h o l e s BL 1 •= BL k and BL 8 - BL 13, A s l i g h t 
doming o f t h e peat bog s u r f a c e i s e v i d e n t a t BL 2 0 
The g r e a t e s t depths o f b i o g e n i c sediments were 
o b t a i n e d f r o m the l o w e r b a s i n c e n t r e d on b o r e h o l e s BL 8 P 
BL 11 and BL 12 and the b a s a l s i l t s and c l a y s were a l s o 
deepest h e r e a I t was d e c i d e d t o l o c a t e the core f o r 
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p o l l e n a n a l y s i s a t BL 12 i n v i e w o f the g r e a t e r l i k e l i -
hood o f s u r f a c e peat d i s t u r b a n c e a t the BL 8 end o f the 
main b a s i n 0 
The s t r a t i g r a p h y a t BL 12(a) i s as f o l l o w s ! 
0-26cm Dry, dark=brown, f e l t e d , crumbly rnonocot, 
p e a t . W e l l h u m i f i e d , C a l l u n a r o o t s 0 
Traces o f sand, 
Th@>i Shi, 
n i g 3» s t r f 2, e l a s 3» s i c e 3p l i m 0 
26-65cm M o i s t , dark-brown w e l l h u m i f i e d monocot, 
p e a t , f e l t e d w i t h some C a l l u n a r o o t s 0 
Traces o f sand and Sphagnum 0 
Th®1 Sh3 Ga+ Tb+ 
n i g 3s s t r f 1, e l a s 1, s i c e 2, l i m 0 
65~90cm M o i s t , s l i g h t l y h u m i f i e d , mixed monocot,/ 
Sphagnum peato 
Th®1 TtiSfe Sh1 
n i g 3$ s t r f 1, e l a s 2, s i c e 2, l i m 0 
90=100cm S l i g h t l y h u m i f i e d , f i b r o u s , Eriophorum p e a t 0 
Th®3(E) Sh1 
n i g 3» s t r f 0, e l a s 1, s i c e 0, l i m 1 
100-I42cm M o i s t , s i ' g h t l y h u m i f i e d Sphagnum p e a t 0 
Wood between,123=135cm 
Tb®3 Sh1 D1 + 
n i g 2, s t r f 1, e l a s 2, s i c e 2, l i m 1 
l42=358cm W e l l h u m i f i e d , m o i s t monocot, p e a t w i t h a 
s i g n i f i c a n t t r a c e o f Sphagnum 0 Minor 
fragments o f wood t h r o u g h o u t , 
Th@1 Sh3 Tb+ D1 + 
n i g 3? s t r f 2, e l a s 1, s i c e 2, l i r n 1 
358=365cm W e l l h u m i f i e d mixed Eriophorum/monoco1 0 p e a t . 
Small fragments o f wood 0 
Th®1 Sh3 Tb+ Din-
i n g 3p s t r f 0, e l a s 1, s i c e 2, l i m 1 
365-38Scm Well f l u m i f i e d monocot, p e a t w i t h Sphagnum 
t r a c e . M inor wood f r a g m e n t s , 
Th@1 Sh3 Tb+ D1 + 
n i g 3» s t r f 2, e l a s 1, s i c e 2, l i r n 1 
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388-395cm We l l h u m i f i e d mixed Eriophorum/monocot., peat, 
wood t r a c e o 
Th®1 Sh3 Tb+ D1 + 
n i g 3s s t r f 0, e l a s 1, s i c e 2, l i m 1 
395-^08cm We l l h u m i f i e d mortocoto p e a t w i t h jphagnum 
t r a c e s Wood t r a c e 6 
Th®1 Sh3 Tb+ D1+ 
n i g 3» s t r f 2, e l a s 1, s i c e 2, l i m 1 
408~465cm Mixed, w e l l h u m i f i e d , Eriophorum/mono co t„ peat, 
(ood fragments*, 
Sh3 Tb+ D1 + 
n i g 2t s t r f 0, a l a s 1, s i c e 2, l i m 0 
Wo i 
Th®1 
465-^89cm F i r m , m o d e r a t e l y h u m i f i e a d e t r i t u s p e a t , w i t h 
numerous s m a l l t w i g s and wood fragments 
i n c l u d i n g B e t u l a a T r a c e o f Eriophorum and 
Sphagnum„ 
Dh2 LcfS'l Dg1 D1++ Tb+ 
n i g 3» s t r f 3» e l a s 1, s i c e 2, l i m 0 
489°500cm F i r m , m o d e r a t e l y h u m i f i e d , woody d e t r i t u s peat-
i n c l u d i n g B e t u l a remainso S l i g h t t r a c e o f 
Sphagnum. 
Dh2 D11 Ld^1 Tb+ Dg+ 
n i g 3» s t r f 3» e l a s 1, s i c e 2, l i m 0 
500-523cm F i r m , m o d e r a t e l y h u m i f i e d , d e t r i t u s p e a t w i t h 
t w i g and wood f r a g m e n t s i n c l u d i n g B e t u l a , 
I n c r e a s i n g p r e s e n c e o f r e e d s below 506cm o 
Dh2 Ld®1 Dg1 D1++ Tb+ 
n i g 3» s t r f 3, e l a s 1, s i c e 2, l i m 0 
523-551cm F i n e l y t e x t u r e d d a r k g r e a s y m a t e r i a l ( p r o b -
a b l y g y t t j a ) w i t h r e e d r e m a i n s and p r o l i f i c 
Botamogeton s e e d s , T r a c e s of s a n d a 
Ld®2 Dhl Dg1 Th+ Ga+ 
n i g 3s> s t r f 2, e l a s 0, s i c e 2, l i m 2 
551=565 M o i s t , s o f t , g r e y s i l t w i t h low o r g a n i c 
c o n t e n t , Non calcareous„ 
Ag3 Ld®1 Ga+ 
n i g 2, s t r f 0, e l a s 0, s i c e 3, l i m 3 
565-631cm Rough brown o r g a n i c s a n d y - s i l t w i t h c o n s i d -
e r a b l e r e e d r e m a i n s , Non c a l c a r e o u s , 
Ag2 Ga1 LcT^1 Dh+ + 
n i g 2, s t r f 2, e l a s 0, s i c e 3, l i m 0 
631~659cm F i r m grey-brown, s l i g h t l y o r g a n i c s a n d y - s i l t 0 
Non c a l c a r e o u s o 
Ag2 Ga2 Dh+ Ld+ 
n i g 2, s t r f 1, e l a s 0, s i c e 3, l i m 0 
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659-700cm M o i s t b l u e - g r e y sandy s i l t . L a r ^ e f r a g m e n t s 
of carbon ( c o a l ? ) a t 692cm and 700cm« Non 
c a l c a r e o u s . 
Ag2 As 1 Ga1 
n i g 1, s t r f 0, e l a s 0, s i c e 2, l i m 0 
The m i n e r o g e n i c h o r i z o n s below 551 cm show a g e n e r a l l y 
low o r g a n i c c o n t e n t , and the g e n e r a l l a c k o f v e r y f i n e 
c l a y p a r t i c l e s and the common p r e s e n c e o f sand s u g g e s t 
a h i g h - e n e r g y d e p o s i t i o n a l e n v i r o n m e n t . B o r e h o l e s BL 3» 
7, 10, 13» 1^ and i5 a l s o e n c o u n t e r e d g r a v e l i n a s s o c i a t i o n 
w i t h the sand and s i l t f r a c t i o n . These b a s a l m i n e r o g e n i c 
l a y e r s p r o b a b l y r e p r e s e n t i n - w a s h m a t e r i a l s d e r i v e d from 
the s u r r o u n d i n g l a r g e l y u n - v e g e t a t e d b o u l d e r - c l a y c o v e r e d 
h i l l - s l o p e s d u r i n g the L a t e D e v e n s i a n . The development 
of a s h a l l o w l a k e and reed-swamps i s i n d i c a t e d by the 
i n c r e a s i n g Limus c o n t e n t and the p r e s e n c e o f r e e d - l i k e 
p l a n t r e m a i n s above 631cm. Sharp boundary zones a t 565cm 
( l i m 3) and 551cm ( l i m 2) s u g g e s t marked e n v i r o n m e n t a l 
changes a t t h e s e p o i n t s . At 565cm a s h a l l o w reed-swamp 
c o n d i t i o n a p p e a r s to change to d e e p e r l i m n i c c o n d i t i o n s 
as the s e d i m e n t s become ma r k e d l y f i n e r and s o f t e r and 
m a c r o s c r o p i c p l a n t r e m a i n s l a r g e l y disappear„ At 551cm 
p r o d u c t i v e c o n d i t i o n s a g a i n r e a p p e a r w i t h a h i g h Limus 
humosus ( L d ^ ) c o n t e n t , r e e d r e m a i n s and p r o l i f i c numbers 
of Potamogeton f r u i t s . The changes i n s t r a t i g r a p h y a t 
t h i s p o i n t p o s s i b l y r e p r e s e n t a p r o g r e s s i v e r a i s i n g and 
l o w e r i n g o f the l a k e l e v e l . The c a u s e of s u c h a f l u c t u -
a t i o n c o u l d be r e l a t e d to c l i m a t i c change l e a d i n g to a 
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drop i n the w a t e r t a b l e 0 A l l o f the b o r e h o l e s r e c o r d 
e i t h e r a h i g h degree of S u b s t a n t i a humosa o r the p r e s e n c e 
o f Limus a t the immediate p o s t - m i n e r o g e n i c l e v e l 0 Seven 
b o r e h o l e s r e c o r d the p r e s e n c e of P e t r i t u s a t t h i s level„ 
A l l o w i n g f o r the d i f f i c u l t y o f s e p a r a t i o n between 
S u b s t a n t i a Humosa and Limus i n the T r o e l s - S m i t h scheme 
( s e c t i o n 3»l) and the g r e a t e r r e l i a b i l i t y o f s t r a t i g r a p h i c 
d e s c r i p t i o n from BL 1 2 ( a ) , i t i s l i k e l y t h a t some form of 
l a k e o r reed-swamp c o n d i t i o n s a p p l i e d a t most of the b o r e -
h o l e s i t e s d u r i n g the L a t e D e v e n s i a n - E a r l y F l a n d r i a n 
period,, 
The d i s a p p e a r a n c e o f r e e d r e m a i n s o v e r 506cm, and 
the f i r s t a p p e a r a n c e o f tree-wood f r a g m e n t s ( i n c l u d i n g 
B e t u l a ) d u r i n g the l e v e l 523-500cm, i n d i c a t e s i n c r e a s -
i n g l y t e r r e s t r i a l c o n d i t i o n s and the development of swamp 
and f e n - c a r r c o mmunities, T l i i s t r e n d i s c o n t i n u e d i n 
the f o l l o w i n g l e v e l w i t h c o n s i d e r a b l e amounts of d e t r i t u s 
wood and the f i r s t r e c o r d of T u r f a i n the form of f i b r o u s 
Eriophorum and a t r a c e of Sphagnum 0 The p r o g r e s s i o n o f 
the t r e e growth from the bog m argins can be seen i n the 
i n c r e a s e i n b a s a l t r e e wood r e m a i n s moving from b o r e h o l e 
BL 1 2 ( a ) to BL 13, 14 and 16 0 T h i s e f f e c t i s a l s o 
e v i d e n t i n the b a s a l s t r a t i g r a p h y o f the upper b a s i n on 
e i t h e r s i d e of BL 2 0 T h i s p o i n t r e p r e s e n t s the b e g i n -
n i n g o f a c i d bog c o n d i t i o n s a t BL 1 2 ( a ) w h i c h c o n t i n u e 
unbroken f o r the r e m a i n d e r of the c o r e . Between ^08cm 
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amd 142cm w e l l h u m i f i e d T u r f a p e a t w i t h c l e a r bands o f 
Eriophorum a r e r e c o r d e d amongst the g e n e r a l l y monocoty-
led o n o u s r e m a i n s . The degree o f h u m i f i c a t i o n o f the 
T u r f a made e s t i m a t i o n o f the p r o p o r t i o n of Sphagnum 
w i t h i n the p e a t d i f f i c u l t , . E x a m i n a t i o n of the m a t e r i a l 
r e t a i n e d i n the s i e v e s a f t e r KOH t r e a t m e n t d u r i n g p o l l e n 
p r e p a r a t i o n , c o n f i r m e d t h a t Sphagnum was g e n e r a l l y a 
minor, but c o n s i s t e n t , component o f p e a t w i t h i n t h e s e 
l e v e l s , Only two s a m p l i n g l e v e l s w i t h i n t h i s zone (352cm 
and 202cm) produced h i g h c o n c e n t r a t i o n s o f Sphagnum r e m a i n s 0 
Minor f r a g m e n t s o f t r e e wood c o n t i n u e to a p p e a r through 
t h i s s e c t i o n , a l t h o u g h n e v e r i n l a r g e q u a n t i t i e s e I t 
s u g g e s t s t r e e growth on the bog s u r f a c e , but p e r h a p s n o t 
i n the immediate v i c i n i t y o f the c o r e s i t e . The sequence 
o f s t r a t i g r a p h i c changes up to 1^2cm i s i n d i c a t i v e of an 
h y d r o s e r a l p l a n t s u c c e s s i o n p r o g r e s s i n g from u n p r o d u c t i v e 
open w a t e r through r e e d swamp and f e n c a r r to ombrogenous 
bog onto which t r e e growth e x t e n d e d d u r i n g d r i e r p e r i o d s 0 
A more s y s t e m a t i c s t u d y o f p l a n t m i c r o f o s s i l s and an 
e x a m i n a t i o n o f the c h e m i c a l c o m p o s i t i o n of the s t r a t i g r a p h i c 
l a y e r s would be n e c e s s a r y to d e t e r m i n e the d e t a i l e d h i s t o r y 
o f the s u c c e s s i o n 0 
At 142cm a major change o c c u r s i n the s t r a t & g r a p h y 0 
Over a r e l a t i v e l y s h o r t d i s t a n c e ( l i m l ) the dark monocot 0 
T u r f a changes to a m o i s t , f r e s h Sphagnum p e a t D A band 
of t r e e wood i s e n c o u n t e r e d between 125-135cm, but o t h e r w i s e 
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the Sphagnum c o n t i n u e s u n a l t e r e d u n t i l 100cm„ No more 
wood o c c u r s i n the c o r e above 125cm 0 T h i s marked change 
of h u m i f i c a t i o n i s o f the n a t u r e o f a " r e c u r r e n c e s u r f a c e " 
o r " G r e n z h o r i z o n t " f i r s t o b s e r v e d by C„A 0 ¥eber 0 The 
G r e n z h o r i z o n t a p p e a r s to have two phases,, A p a r t i c u l a r l y 
d a r k , h i g h l y h u m i f i e d p e a t o c c u r s between 170=l60cm, 
a l t h o u g h i t was n o t c o n s i d e r e d s u f f i c i e n t l y h u m i f i e d to 
be c a t e g o r i s e d as Shk s i n c e some r o o t l e t s r e m a i n e d . At 
1^2cm the second change o c c u r s e An e x a m i n a t i o n o f s t r a t i -
g r a p h i c d a t a from o t h e r b o r e h o l e s a t B l a c k Lough does n o t 
e s t a b l i s h a bog-wide c o n t i n u a t i o n o f the h u m i f i c a t i o n 
l e v e l s , a l t h o u g h t h e r e a r e a number o f b r e a k s from 3h3 
to Sh2 o r Sh1, i n upper p a r t s o f s e v e r a l c o r e s , A 
d e t a i l e d r e - e x a m i n a t i o n o f t h e s e l e v e l s s p e c i f i c a l l y i n 
terms o f e s t a b l i s h i n g u n i f o r m i t y i n h u m i f i c a t i o n changes 
may c l a r i f y the s i t u a t i o n s However, the v a r i a b l e l e v e l s 
of the s i t e and r e s u l t a n t d i f f e r e n c e s i n h y d r o l o g i c a l 
c o n d i t i o n s between d i f f e r e n t p a r t s o f the bog, may w e l l 
p r e v e n t the development of s u c h u n i f o r m s t r a t a , , I n d e e d , 
even i f the G r e n z h o r i z o n t extended u n i f o r m l y a c r o s s wide 
a r e a s o f the bog, i t would n o t n e c e s s a r i l y mean t h a t a l l 
p o i n t s were synchronous ( P r e n z e l 1 9 6 6 ) 0 I n s p i t e o f a 
number o f i n c o n s i s t e n c i e s i n the d a t i n g of r e c u r r e n c e 
s u r f a c e s , t h e r e a r e numerous r e c u r r e n c e s u r f a c e s i n 
B r i t a i n w h i c h have been c o n s i s t e n t l y d a t e d to around 2500 BP 
c o i n c i d i n g w i t h c l i m a t i c d e t e r i o r a t i o n a t the end of the 
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S u b - B o r e a l p e r i o d (Godwin 1 9 7 5 ) 0 One o f the d i f f i c u l t i e s 
w i t h u s i n g the r e c u r r e n c e s u r f a c e as a c h r o n o l o g i c a l 
i n d i c a t o r , i s t h a t r a p i d l y i n c r e a s e d p e a t growth may 
r e s u l t from o t h e r than c l i m a t i c c a u s e s 0 T u m o r and 
Kershaw (1973) c o n s i d e r t h a t the i n i t i a t i o n o f r a p i d 
p e a t growth o v e r a G r e n z h o r i z o n t a t C r a n b e r r y Bog r e s u l t e d 
from f o r e s t c l e a r a n c e i n the catchment a r e a l e a d i n g to 
i n c r e a s e d run-off„ T h i s e f f e c t i s more l i k e l y to o c c u r 
w i t h a s m a l l bog s u c h as C r a n b e r r y Bog than w i t h l a r g e r 
bogSo N e v e r t h e l e s s , l o c a l h y d r o l o g i c a l e f f e c t s need 
to be c a r e f u l l y c o n s i d e r e d b e f o r e a c c e p t i n g an age i m p l i -
c a t i o n f o r a G r e n z h o r i z o n t o 
Between 90cm and the s u r f a c e the Sphagnum p e a t 
f i r s t g r a d e s i n t o a mixed Eriophorum/Monocoto/Sphagnum 
T u r f a and t h e n , a t 65cm, i n t o a h u m i f i e d Monocoto T u r f a 
w i t h c o n s i d e r a b l e C a l l u n a remains,, The top 25cm i s d r y , 
crumbly and w e l l h u m i f i e d r e f l e c t i n g the c u r r e n t e n v i r o n -
m e ntal c o n d i t i o n s of the bog s u r f a c e , At the m o i s t e r 
s e c t i o n s o f the bog s u r f a c e the upper p e a t s a r e l e s s 
h u m i f i e d and have a h i g h e r Sphagnum content,, 
5 o 3 POLLEN ASSEMBLAGE ZONES 
The p o l l e n a s s emblage zones d i s t i n g u i s h e d i n the 
B l a c k Lough 1 2 ( a ) p o l l e n diagram have been d e s i g n a t e d BL I 
BL X I I and a r e d e s c r i b e d below,, I t i s c o n s i d e r e d t h a t 
the c h a r a c t e r of the zones i s e s s e n t i a l l y r e g i o n a l r a t h e r 
than l o c a l i n v i e w o f the s i z e and s i t e o f the p o l l e n 
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catchment a t B l a c k Lough and the r e l a t i v e independence 
o f the p o l l e n c u r v e s from the s f c r a t i g r a p h i c h i s t o r y 
(West 1 9 7 7 ) . The BL 12(a) c o r e s i t e i s some 15O metres 
from the p r e s e n t n e a r e s t boundary o f the bog and g e n e r a l l y 
o v e r 200 m e t r e s from o t h e r p a r t s o f the boundary ( r e f , 
f i g u r e ik). I n T a u b e r ' s (1965) model, a catchment a r e a 
o f such d i m e n s i o n s would have i t s c e n t r a l a r e a s u b j e c t 
to c o n s i d e r a b l e above-canopy and r a i n - out components o f 
p o l l e n d e p o s i t i o n ^ and a p o l l e n s o u r c e a r e a e x t e n d i n g 
some k i l o m e t r e s from the s i t e . The s t r a t i g r a p h i c 
a n a l y s i s o f B l a c k Lough d e m o n s t r a t e d t h a t the s i z e and 
c h a r a c t e r o f t h e catchment s u r f a c e has v a r i e d c o n s i d e r -
a b l y o v e r i t s h i s t o r y . As a l a r g e l a k e , i t s p o l l e n 
catchment would have extended o v e r a wide r e g i o n . At 
o t h e r t i m e s , the l i t t o r a l v e g e t a t i o n has advanced a c r o s s 
the bog s u r f a c e presumably i n r e s p o n s e to c h a n g i n g h y d r o -
l o g i c a l c o n d i t i o n s . The p r e s e n c e o f P i n u s and B e t u l a 
t r u n k s and r o o t s w i t h i n the c e n t r a l a r e a o f the p r e s e n t 
bog c o n f i r m s t h i s . D u r i n g such t i m e s o f advance the 
p o l l e n r e c o r d would be dominated by l o c a l e l e m ents of 
the f l o r a d e r i v e d from p o l l e n d i s p e r s a l i n the tr u n k 
s p a c e o r d i r e c t l y to the ground. I t i s t h e r e f o r e n o t 
p o s s i b l e to be d e f i n i t i v e w i t h r e g a r d to the p o l l e n 
s o u r c e a r e a f o r the whole diagram, a l t h o u g h the s t r a t -
i g r a p h y s u g g e s t s t h a t a t most times i t i s l i k e l y to 
have extended f o r some k i l o m e t r e s from the a c t u a l s i t e . 
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The a s s u m p t i o n o f an e s s e n t i a l l y r e g i o n a l c h a r a c t e r 
to the p o l l e n zones i s s u p p o r t e d by the r e l a t i v e l y smooth 
n a t u r e o f the c u r v e s f o r most p o l l e n t a x a , The a q u a t i c 
t a x a and Sphagnum which do f l u c t u a t e to a g r e a t e r e x t e n t 
have been e x c l u d e d from the p o l l e n sum, I t L i s r e c o g -
n i s e d t h a t i n u s i n g a r a i s e d bog as a s o u r c e o f p o l l e n , 
the p o l l e n d e r i v e d from the a c t u a l bog s u r f a c e may o b s c u r e 
v e g e t a t i v e changes o c c u r r i n g - i n t h " ar aas around the bog„ 
F a e g r i and I v e r s e n ( 1 9 7 5 ) n o t e t h a t : "Such diagrams a r e 
e a s i l y r e c o g n i s e d by the e x c e s s i v e dominance o f one 
p o l l e n t y p e and by v i o l e n t changes i n the c u r v e s " ( p a 1 3 ^ ) o 
N e i t h e r c h a r a c t e r i s t i c i s p a r t i c u l a r l y e v i d e n t i n the 
p r e s e n t d iagram u n t i l the b e g i n n i n g o f the f i n a l zone 
(BL X I I ) w h e n E r i c o i d p o l l e n ( m a i n l y C a l l u n a ) e x c e e d s 50°/o 
o f T.L.P., and a t kkcm r e a c h e s a v e r y h i g h p o l l e n concen-
t r a t i o n level» Gramineae p o l l e n does not e x c e e d 28„^:i 
a t any s t a g e , a l t h o u g h , w i t h E r i c o i d p o l l e n e x c l u d e d 
from the sum, Gramineae would a l s o e x c e e d 50% T 0 L o P o 
above 100cm,, At t h e s e l e v e l s , the v e g e t a t i o n has been 
s u b j e c t to c o n s i d e r a b l e c l e a r a n c e and i t might be e x p e c t e d 
t h a t C a l l u n a and Gramineae have a l s o a c h i e v e d c o n s i d e r a b l e 
r e g i o n a l i m p o r t a n c e , 
Anderson (1970) d e m o n s t r a t e d t h a t clumped p o l l e n 
g r a i n s , s u c h a s t h o s e from E r i c o i d t a x a , would be c a r r i e d 
c o n s i d e r a b l y s h o r t e r d i s t a n c e s (100-500 metres i n a 2 
m/seco t r u n k s p a c e wind v e l o c i t y ) compared w i t h s i n g l e 
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g r a i n s (600-2000 m e t r e s ) , A l t h o u g h O a l l u n a i s a p r o -
l i f i c bog c o l o n i s e r , i t a l s o has a s t r o n g r e g i o n a l 
s i g n i f i c a n c e on the F e l l Sandstone u p l a n d s o f the r e g i o n , 
Dimbleby ( 1 9 6 2 ) has p o s t u l a t e d an a n t h r o p o g e n i c o r i g i n 
f o r many B r i t i s h h e a t h l a n d s and Godwin ( 1 9 7 5 ) s u g g e s t s 
an e x p a n s i o n o f C a l l u n a i n t o sandy u p l a n d s o i l s a s a 
r e s u l t of e a r l y S u b - A t l a n t i c c l i m a t i c d e t e r i o r a t i o n s 
I n v i e w o f the p o t e n t i a l r e g i o n a l i r a p c ' t a n c e o f h e a t h 
s p e c i e s to the p r e s e n t s t u d y , and the l i k e l i h o o d o f more 
e f f e c t i v e t r a n s p o r t i n the open exposed u p l a n d s of the 
r e g i o n , i t was d e c i d e d to i n c l u d e E r i c o i d p o l l e n w i t h i n 
the p o l l e n sum. The a b s o l u t e p o l l e n c o n c e n t r a t i o n d a t a 
and a comparison summary diagram e x c l u d i n g E r i c o i d from 
the sum, p r o v i d e e f f e c t i v e means o f j u d g i n g any domina-
t i o n o f the p e r c e n t a g e T.L.P. graph by p o l l e n produced 
from the bog s u r f a c e . 
5 o 3 o 1 o D e s c r i p t i o n s o f the P o l l e n Assemblage Zones 
( r e f , f i g u r e 2k9 1 7 - 2 2 ) 
BL I (675cm-638cm) 
The r e c o g n i t i o n o f t h i s zone and i t s t r a n s i t i o n i n t o BL I I 
r e m a i n s t e n t a t i v e i n the a b s e n c e o f more d e t a i l e d sampling,, 
I t i s c h a r a c t e r i s e d by v e r y low p o l l e n c o n c e n t r a t i o n s and 
a h i g h p r o p o r t i o n o f f o l d e d and c o r r o d e d p o l l e n grains„ 
P o l l e n p e r c e n t a g e s a r e b a s e d on too few g r a i n s to be 
m e a n i n g f u l from the one l e v e l counted. The o n l y t r e e 
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p o l l e n counted was one B e t u l a g r a i n , which was p r o b a b l y 
B a nana i n v i e w of i t s s m a l l s i z e and rounded s h a p e ( H i r k s 196 
BL I I (638cm~552cm) H e r b - J u n i p e r - B e t u l a Zone 
The boundary between BL I and BL 2 r e p r e s e n t s a t r a n s i t i o n 
to a zone w i t h h i g h p o l l e n c o n c e n t r a t i o n s o f Gramineae, 
C y p e r a c e a e and h e r b s o f open h a b i t a t s u c h as Rumex. 
A r t e m i s i a . Polygonum and P l a n t a g o 0 The zone i s dominated 
by h e r b a c e o u s g e n e r a w h i c h r e a c h 8 3 * 3 % a t 625cm, d e c r e a s -
i n g r a p i d l y to 60,6% a t the c l o s e o f the zone, Shrub 
p e r c e n t a g e s e x c e e d those o f t r e e s f o r the e n t i r e z o n e 0 
J u n i p e r a s i s p r e s e n t throughout and r e a c h e s a peak of 
11.9% n e a r the end o f the zone (552cm)„ Empetrum r e a c h e s 
a peak o f 3.7% a t 575cm, and S a l i x m a i n t a i n s a low p r e s e n c e 
o f 1-2%, B e t u l a and P i n u s a r e the dominant t r e e s but 
remain a t low c o n c e n t r a t i o n and p e r c e n t a g e l e v e l s t hrough-
out, w i t h B e t u l a r i s i n g s l o w l y to 15% and P i n u s to 3.1% 
a t 552cm 0 Two p o l l e n g r a i n s o f B e t u l a nana were i d e n t i -
f i e d a t 625cm c A q u a t i c t a x a r i s e to 42.2% d u r i n g t h i s 
zone r e f l e c t i n g the e x p a n s i o n o f the l a k e environment. 
P e d i a s t r u m c o l o n i e s became p a r t i c u l a r l y p r e v a l e n t d u r i n g 
t h i s z o n e 0 The l a n d s c a p e d u r i n g t h i s p e r i o d a p p e a r s to 
have been g e n e r a l l y open w i t h copses o f b i r c h and p o s s i b l y 
some l o c a l p i n e and s c r u b b y c l u s t e r s o f j u n i p e r and w i l l o w 
amid the g e n e r a l l y h e r b a c e o u s c o m m u n i t i e s. 
BL I I I (552cm-502cm) B e t u l a - S a l i x - C o r y l u s Zone 
The o p e n ing o f t h i s zone i s marked by a s h a r p r i s e i n the 
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p o l l e n c o n c e n t r a t i o n of B e t u l a , w h i c h c o n t i n u e s to r e a c h 
a peak a t the c l o s e of the z o n e 0 The h i g h e s t B e t u l a 
p e r c e n t a g e ( 4 5 o 5 % ) f o r the e n t i r e d iagram i s r e a c h e d a t 
525cm , a l t h o u g h the immediate s h a r p d e c l i n e of Be t u l a 
p e r c e n t a g e a f t e r t h i s l e v e l i s e n t i r e l y a f u n c t i o n o f 
the i n c r e a s i n g c o n c e n t r a t i o n of C o r y l o i d p o l l e n ( r e f 0 
f i g u r e 1 7 ) o P i n u s c o n t i n u e s to be p r e s e n t a t l e s s than 
5°/o a l t h o u g h t h e p o l l e n c o n c e n t r a t i o n c u r v e i n d i c a t e s a 
g e n t l e r i s e b e g i n n i n g a t the s t a r t of the z o n e 0 S a l i x 
r i s e s to a peak o f 9 o 3 ^ b e f o r e d e c l i n i n g towards the 
end o f the z o n e 0 J u n i p e r u s p o l l e n drops to v e r y low 
l e v e l s , w h i l e p o l l e n o f Ulmus and A l n u s a p p e a r s f o r the 
f i r s t t i m e 0 Ulmus r e m a i n s a t l e s s than 1?-o b u t C o r y l o i d 
p o l l e n i n c r e a s e s r a p i d l y through the zone to r e a c h 6 6 0 2 7 0 
by 502cm 0 P o l l e n o f h e r b s d e c l i n e s s t e a d i l y from 6 0 o 6 < / » 
to k07°/o t h r o u g h the zone. A q u a t i c p o l l e n f l u c t u a t e s 
from k0k°/0 to 28 0 5°/o but d i s a p p e a r s by the c l o s e of t he 
z o n e 0 O v e r a l l , the zone i s c h a r a c t e r i s e d by a r a p i d 
r i s e to dominance o f b i r c h and h a z e l p a r a l l e l e d by an 
e q u a l l y r a p i d d e c l i n e of g r a s s e s and o t h e r o p e n - h a b i t a t 
h e r b s a s the t r e e canopy closes» 
BL I V (502cm-451cm) Corylus°3etula Zone 
C o r y l o i d and B e t u l a p o l l e n s t r o n g l y dominate t h i s zone, 
t o g e t h e r a c c o u n t i n g f o r 8 0 = 9 0 ? o of t o t a l p o l l e n a t each 
l e v e l 0 Both t a x a g e n e r a l l y m a i n t a i n the h i g h l e v e l s 
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o f p o l l e n c o n c e n t r a t i o n r e a c h e d a t the c l o s e o f zone 
13L IDT w i t h the a p p a r e n t d e c l i n e o f Be t u l a on t h e p e r c e n -
tage diagram b e i n g a f u n c t i o n o f the p e r c e n t a g e c a l c u -
l a t i o n , , D u r i n g t h i s zone P i n u s c o n c e n t r a t i o n c o n t i n u e s 
to i n c r e a s e s t e a d i l y a l t h o u g h the e f f e c t on the p e r c e n -
tage c u r v e i s l a r g e l y o b s c u r e d due t o the v e r y h i g h 
v a l u e s o f Be t u l a and C o r y l o i d pollen,, S i m i l a r l y , Ulmus 
c o n c e n t r a t i o n r e a c h e s a h i g h v a l u e by the c l o s e of the 
zone a l t h o u g h p e r c e n t a g e r e p r e s e n t a t i o n r e m a i n s a t 2 „ 3 $ > o 
The o p e n ing o f the zone i s marked by the a p p e a r a n c e of 
Quercus p o l l e n w h i c h r e m a i n s a t low v a l u e s throughout, 
G r a s s p o l l e n makes a s l i g h t r e c o v e r y from the low l e v e l s 
r e a c h e d a t the c l o s e of zone B L I U , and E r i c o i d p o l l e n 
a l s o i n c r e a s e s to a moderate c o n c e n t r a t i o n peak a t ^51 cm, 
S a l i x and J u n i p e r u s d i s a p p e a r a t the c l o s e of the z o n e 
BL V (^51cm-399cm) B e t u l a - P i n u s - C o r y l u s Zone 
The opening o f t h i s zone i s marked by a s t e a d y r i s e i n 
the p e r c e n t a g e o f Quercus and P i n u s and a marked p a r a l l e l 
d e c l i n e i n the c o n c e n t r a t i o n c u r v e s f o r B e t u l a and C o r y l o i d 
p o l l e n o Quercus r e a c h e s 6 , 3 % by the end o f bhe zone, 
'Hie combined B e t u l a - C o r y l o i d p e r c e n t a g e d e c l i n e s s t e a d i l y 
to 5kB3:i by 399cm as Quercus „ Ulmus ( 3 o 4 % a t 399cvi) and 
p a r t i c u l a r l y P i n u s i n c r e a s e i n p e r c e n t a g e through the zone, 
P i n u s r i s e s s t e a d i l y to 1 8 „ 2 % a t 425cm which i t t h e n m a i n -
t a i n s . The A„P 0 p e r c e n t a g e s t e a d i l y i n c r e a s e s t h r o u g h 
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the zone to ^3«2/' as b o t h C o r y l o i d and h e r b p o l l e n p e r -
c e n t a g e s d e c r e a s e , E r i c o i d p o l l e n i n c r e a s e s s l i g h t l y 
to 12.2%, 
BL V I (399cm-364cm) B e t u l a - P i n u s - C o r y l u s Zone 
The o p e n i n g o f the zone i s drawn a t the p o i n t where A l n u s 
f r e q u e n c i e s become c o n t i n u o u s , A l n u s v a l u e s r i s e s l o w l y 
through the zone from 0,kc/o to 2,5%, The P i n u s c u r v e 
r e a c h e s a marked peak f o r the diagram of 3^«3% a t 387cm 
from where i t d e c l i n e s to a s t e a d y l e v e l of c.15%. Ulmus 
v a l u e s a l s o r i s e a t 387cm to ^ 0 6 % but then r e t u r n to 
about 2% f o r the r e m a i n d e r o f the zone. B e t u l a d e c r e a s e s 
through the zone from 14.7% to 9.9% r e f l e c t i n g a l s o a 
s t r o n g drop i n c o n c e n t r a t i o n . Quercus c o n t i n u e s i t s 
s t e a d y r i s e to r e a c h a zone peak of 8.8% a t 375cm. 
C o r y l o i d p o l l e n makes a s t r o n g r e c o v e r y to 62.0% a t 375cm 
c o i n c i d i n g w i t h the f i r s t s i g n i f i c a n t r i s e of Sphagnum 
which jumps s h a r p l y to 81.6%. E r i c o i d p o l l e n r e m a i n s 
s t e a d y a t c,10%, D u r i n g t h i s zone h e r b p o l l e n drops to 
below 1% f o r the f i r s t time and A 0 P D r e a c h e s i t s maximum 
v a l u e s i n c e BL I o f 55,6%, Shrub p o l l e n r i s e s to 70.\% 
but t h i s i s l a r g e l y composed o f C o r y l o i d p o l l e n and might 
be seen a s a p a r t of a t o t a l t r e e p e r c e n t a g e of 99.1% 
a t 375cm 0 
BL V I I 364cm~332cm) P i n u s - Q u e r c u s - A l n u s - C o r y l o i d Zone 
The opening o f t h i s zone i s drawn a t the p o i n t a t which 
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A l n u s v a l u e s b e g i n to r i s e s t e e p l y 0 The zone i s c h a r a c -
t e r i s e d by a s t e a d i l y i n c r e a s i n g p e r c e n t a g e o f A„P„ com-
posed o f t a x a o f the Mixed-Oak F o r e s t r e f l e c t i n g a change 
from B o r e a l to A t l a n t i c c l i m a t i c c o n d i t i o n s , , A lnus 
p o l l e n r i s e s to 2 2 0 9 % and Quercus to 11.8%. The f i r s t 
T i l i a g r a i n i s r e c o r d e d a t 364cm. Ulmus r e m a i n s a t 
s i m i l a r l e v e l s to the p r e v i o u s zone r a n g i n g between 1 . 8% 
and 3o5%* B e t u l a d e c l i n e s to i t s l o w e s t l e v e l of 5.2% 
s i n c e the o p e n i n g o f BL I I . C o r y l o i d p o l l e n r e m a i n s 
g e n e r a l l y h i g h r e a c h i n g a peak o f k90Oc/o a t 3^0cm and 
d e c l i n i n g to 3 9 o ^ % a t the end of the zone. E r i c o i d 
p o l l e n d e c l i n e s to a low o f 3<>8% and Sphagnum d e c l i n e s 
to 12.0% from a peak o f 5 3 o 7 % e a r l y i n the aone when 
c o n d i t i o n s a p p e a r to have been p a r t i c u l a r l y m o i s t 0 
While the p e r c e n t a g e of A.P, p l u s C o r y l o i d r e m a i n s o v e r 
8 3 % t h e r e i s e v i d e n c e of a s l i g h t o p e n i n g o f the canopy 
a t 352cm„ The f i r s t P l a n t a g o g r a i n s i n c e 525cm 
(P„ coronopus) i s r e c o r d e d and o t h e r h e r b s o f open 
h a b i t a t show a d e f i n i t e r i s e w hich i s m a i n t a i n e d t o t h e 
c l o s e of the zone, 
BL V I I I (332cm-268cm) U l m u s - Q u e r c u s - A l n u s - C o r y l u s Zone 
The opening o f the zone i s drawn a t the p o i n t where P i n u s 
d e c l i n e s to v e r y low v a l u e s from which i t does n o t r e c o v e r 
f o r the r e m a i n d e r of the d i a g r a m c T h i s zone i s c h a r a c -
t e r i s e d by a maximum development o f the Mixed-Oak F o r e s t 
w i t h A 0 P o r e a c h i n g i t s maximum f i g u r e of 63„2% a t 275cm 0 
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Q^uercus r e a c h e s a peak of 21,0% and g e n e r a l l y a v e r a g e s 
about 15%e Ulmus r i s e s to a peak of 7oOc/o and A l n u s i s 
s t e a d y a t c o 2 0 % w i t h a peak o f 33<>^% a t 290cm o I s o l a t e d 
T i l i a and F r a x i n u s g r a i n s a p p e a r a t s e v e r a l l e v e l s but 
n e i t h e r taxon e s t a b l i s h e s a c o n t i n u o u s c u r v e 0 Be t u l a 
r i s e s through the zone to a g e n e r a l l e v e l o f 10% but 
P i n u s r e m a i n s a t v e r y low l e v e l s throughout,, Sphagnum 
r e a c h e s a v e r y h i g h l e v e l e a r l y i n the zone but d e c l i n e s 
r a p i d l y and r e m a i n s a t low l e v e l s thereafter„ E r i c o i d 
p o l l e n g e n e r a l l y f l u c t u a t e s around 10-15% and h e r b s o f 
open h a b i t a t a r e c o m p l e t e l y a b s e n t throughout the zone. 
I t a p p e a r s to be a zone e s s e n t i a l l y of c l o s e d f o r e s t , 
w i t h Gramineae and C y p e r a c e a e p o l l e n from the bog s u r f a c e 
a c c o u n t i n g f o r peaks o f h e r b p e r c e n t a g e a t 275cm and 270cm 
BL I X (268cm-249cm) Q u e r c u s - A l n u s - C o r y l u s Zone 
T h i s i s a zone o f some u p h e a v a l i n the p o l l e n r e c o r d . 
I t s o pening i s d e f i n e d on the f i r s t m a j o r d e c l i n e i n 
Ulmus p o l l e n , Ulmus f a l l s from 6,3% a t the c l o s e o f 
BL V T I I to 1,2% a t 266cm, which i s i t s l o w e s t v a l u e s i n c e 
i t s a p pearance i n BL I I I , Ulmus then r e c o v e r s to 5,0% but 
d e c l i n e s f i n a l l y to l e s s than 1% a t 260cm, B e t u l a a l s o 
d e c l i n e s s i g n i f i c a n t l y a t the opening o f the zone and 
re m a i n s g e n e r a l l y low t h e r e a f t e r , Quercus r i s e s to a 
peak of 2h00fo a t the same l e v e l a s the Ulmus r e c o v e r y 
(26^cm) but then d e c l i n e s through the zone to a low o f 
5,5% a t 252cm, C l o s e l y p a r a l l e l w i t h t h i s d e c l i n e t h e r e 
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i s a s t e a d y r i s e i n A l n u s p o l l e n r e a c h i n g a peak o f 
29.1% a t 2^9cm 0 Coryldcid p o l l e n r e m a i n s v e r y s t e a d y 
a t c 0 3 0 % b ut E r i c o i d p o l l e n v a r i e s w i d e l y between 8.9% 
and 3 1 o 3 % s w i t h i t s l o w e s t l e v e l s d u r i n g the p e r i o d of 
Ulmus r e c o v e r y . Sphagnum i s s i m i l a r l y v a r i a b l e but 
w i t h an o p p o s i t e p a t t e r n o f peaks and l o w s . T i l i a 
e s t a b l i s h e s a d i s c o n t i n u o u s p r e s e n c e d u r i n g the zone 
but r e m a i n s a t v e r y low v a l u e s w i t h o n l y one or two 
g r a i n s a p p e a r i n g a t any l e v e l . F r a x i n u s i s c o m p l e t e l y 
a b s e n t and P i n u s r e m a i n s v e r y low. Spores of Polypodium 
and F i l i c a l e s r e a c h some o f t h e i r h i g h e s t l e v e l s . The 
f i r s t a p p e a r a n c e o f P l a n t a g o l a n c e o l a t a and a r e a p p e a r -
ance o f h e r b s o f open h a b i t a t s u c h a s C a r y o p h y l l a c e a e , 
R o s a c e a e and Polygonum d u r i n g the zone s u g g e s t l i m i t e d 
o p e n i n g of the canopy. T h i s i s r e f l e c t e d i n a l e v e l l i n g 
of the c u r v e and a p e r i o d of i n c r e a s e d f l u c t u a t i o n i n 
t r e e / s h r u b / h e r b p e r c e n t a g e s . The c l o a e o f the zone i s 
d e f i n e d on the p o i n t a t which Gramineae r e a c h e s a maximum 
and the h e r b p e r c e n t a g e b e g i n s a marked d e c l i n e a l o n g 
w i t h the c o n c e n t r a t i o n v a l u e s o f a l l t r e e and sh r u b t a x a 0 
BL X (2^9cm-l44cm) A l d e r - C o r y l u s Zone 
T h i s zone i s c h a r a c t e r i s e d by a v e r y g r a d u a l downward 
t r e n d i n A,P, and e q u i v a l e n t l y slow r i s e i n shrub and 
h e r b p o l l e n p e r c e n t a g e s . P e r i o d s o f d i s t u r b a n c e to the 
f o r e s t and r e s u l t a n t i n c r e a s e s i n h e r b p e r c e n t a g e s became 
more pronounced as the zone p r o g r e s s e s . E r i c o i d ( m a i n l y 
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Calluna) p o l l e n g r a d u a l l y becomes a more important com-
ponent of the p o l l e n sum although s t i l l g e n e r a l l y remain-
ing under 25% 0 Peaks i n Sphagnum g e n e r a l l y c o i n c i d e 
with lows i n E r i c o i d p o l l e n suggesting a movement of 
heath s p e c i e s onto the bog s u r f a c e during d r i e r p e r i o d s 0 
Tree p o l l e n i s mainly composed of a l d e r and h a z e l both 
of which g r a d u a l l y decrease from about 25c/o to 20°,o during 
the zone 0 Quercus r a r e l y exceeds 10$ and a l s o g r a d u a l l y 
decreases through the zone to end at 1<,1%9 Be t u l a 
g e n e r a l l y f l u c t u a t e s between 5-15% with an upward trend 
reaching 26 0y/o at the c l o s e of the zone 0 Pinus and Ulmus 
become discontinuous through the zone and r a r e l y reach 
Y'/o0 I s o l a t e d g r a i n s of T i l i a and Fr a x i n u s appear at 
s e v e r a l l e v e l s 0 
The zone has been broken i n t o three sub-zones on 
the b a s i s of changes i n the A 0P 0/Herb p o l l e n r a t i o r e f l e c -
ted most c l e a r l y i n the summary diagrams and i n d i c a t i n g 
periods of l i m i t e d opening of the f o r e s t canopy. 
Sub-zone BL X(a) (2^9cm~18^cm) Minor Temporary 
F o r e s t Openings 
The e a r l y p a r t of t h i s period i s one of r e l a t i v e f o r e s t 
recovery and s t a b i l i t y f o l l o w i n g the disturbance of JJL I X 0 
A 0P 0 recovers to a maximum of 53o 2fo a t 230cm and herb 
p o l l e n d e c l i n e s to l e v e l s of around 2> from 603°/o at the 
s t a r t of the sub-zone 0 There i s evidence of a l i m i t e d 
opening of the canopy a t 230cm p 202cm and 193cm with the 
appearance of g r a i n s of Plantago l a n c e o l a t a 0 P 0 coronopus 0 
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Chenopodiaceae and Fraxinus although most of the r i s e 
i n herb p o l l e n i s composed of Cyperaceae presumably from 
the bog s u r f a c e 0 Following these l e v e l s A„P„ r i s e s to 
a f i n a l maximum f o r the zone of 5806% while at t h i s same 
l e v e l herb p o l l e n completely disappears,, 
Sub-zone BL X(b) (184cm-170cm) F o r e s t Opening 
The p o l l e n spectrum during t h i s p e r i od suggests a more 
s i g n i f i c a n t opening of the f o r e s t canopy e A oP 0 drops 
to a zone low of 3106c/o and herb p o l l e n reaches 20„k°/o 
of which 8c/o i s composed of Cyperaceae 0 At 175cm 
Plantago l a n c e o l a t a reaches i t s h i g h e s t l e v e l of 1,8% 
when there i s a l s o a Gramineae value of 6„5%s> and v a r i o u s 
open h a b i t a t herbs such as M a t r i c a r i a type y Ranunculus 0 
Rosaceae, Saxifragaceae, Polygonum and U r t i c a are found 0 
Quercus l e v e l s drop to a low of 3o7% during t h i s period 
and Corylus and B e t u l a a l s o show some d e c l i n e 0 
Sub-zone BL X(c) (170cm-144cm) Continuous Minor 
F o r e s t Openings 
Following the more s i g n i f i c a n t opening of BL X ( b ) 5 some 
f o r e s t recovery occurs during t h i s zone, although there 
i s a continuing minor presence of taxa i n d i c a t i n g open 
conditions,, Gramineae l e v e l s are maintained at a more 
continuously higher l e v e l than p r i o r to BL x(b) and 
Plantago s p e c i e s are continuously represented at low 
l e v e l s o During t h i s sub-zone A 0P o remains f a i r l y con-
s t a n t a t c035% and herb p o l l e n at c„10$ o I t i s n o t i c e a b l e 
that E r i c o i d p o l l e n r i s e s to over 25'/o at the s t a r t of the 
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sub-zone and remains r e l a t i v e l y steady a t about that 
l e v e l f o r the remainder of the zone. Sphagnum l e v e l s 
during t h i s period are g e n e r a l l y low, suggesting a d r i e r 
bog surfaceo 
BL XI ( 144cm-48cm) Betula-Corylus Zone 
Thi s zone i s c h a r a c t e r i s e d by i n c r e a s i n g f l u c t u a t i o n s i n 
the percentages of A 0P C and herb p o l l e n as openings i n 
the f o r e s t become pronounced,, A 0P 0 exceeds 50% at only 
one l e v e l and d e c l i n e s to 19<>1% at the end of the zone 0 
Betula r i s e s to a general l e v e l of 25% but d e c l i n e s to 
l e s s than 10% a t the c l o s e of the zone, C o r y l o i d pollen 
follows a p a r a l l e l p a t t e r n with s i m i l a r percentages,, 
Other tree p o l l e n taxa remain at g e n e r a l l y low v a l u e s , 
with only a l d e r o c c a s i o n a l l y r i s i n g over 10% o Fraxinus 
develops a l a r g e l y continuous curve with v a l u e s under 5% 
u n t i l i t disappears a t the c l o s e of the zone, E r i c o i d 
p o l l e n v a r i e s widely, and f o r the f i r s t time r i s e s b r i e f l y 
to over 50% of the t o t a l p o l l e n 0 The i n v e r s e r e l a t i o n -
ship with Sphagnum va l u e s i s maintained suggesting a con-
tinued concentration of heath s p e c i e s on the bog surface,, 
Plantago s p e c i e s , g r a s s e s , other herbs of open h a b i t a t 
and Pteridium a l l become r e g u l a r components of the pol l e n 
r a i n although only r i s i n g b r i e f l y to high v a l u e s 0 
The zone i s di v i d e d i n t o three sub-zones on the 
b a s i s of the degree of opening of the vegetation as 
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i n d i c a t e d by the presence of open h a b i t a t taxa and 
f l u c t u a t i o n s i n the A 0P s/herb p o l l e n c u r v e s c 
Sub-zone BL X I ( a ) (1^4cm-106cm) I n c r e a s i n g F o r e s t 
Disturbance 
The sub-zone opens with a marked peak i n E r i c o i d p ollen 
r i s i n g to 53% and g r a d u a l l y d e c r e a s i n g to 11% at 106cmo 
Sphagnum concentration i s low f o r the e n t i r e sub-zone 0 
G r a s s e s s Plantago and other open h a b i t a t taxa g r a d u a l l y 
i n c r e a s e without r i s i n g to strong peaks. This i s r e f -
l e c t e d i n a g r a d u a l l y i n c r e a s i n g herb p o l l e n curve. The 
one major r i s e i n herb p o l l e n at 125cm i s l a r g e l y a 
r e f l e c t i o n of higher Cyperaceae and Gramineae values 
probably d e r i v e d from the s u r f a c e of the bog, A marked 
ana b r i e f regeneration of f o r e s t occurs at 114cm when 
Quercus exceeds 10% f o r the only time i n the zone to 
reach 24 93%y T i l i a appears and there are s l i g h t r i s e s 
i n B e t u l a and Ulmus e A oP 0 a t t h i s l e v e l reaches a max-
imum f o r the zone of 57o4%, 
Sub-zone BL X I ( b ) (l06cm-89cm) F o r e s t Clearance 
The summary p o l l e n curves i n d i c a t e a marked r i s e i n herb 
p o l l e n and e q u i v a l e n t reduction i n A,P 0 during t h i s sub-
zone, A 0P„ drops to i t s lowest value (13,7%) s i n c e BL I I 
and herb p o l l e n r i s e s to 45,1%, Sphagnum appears to r i s e 
to very high v a l u e s , but the concentration data suggests 
a more l i m i t e d r i s e . P o l l e n of B e t u l a , Quercus„ Alnus 
and Corylus drop to very low v a l u e s , while at the same 
time there are peaks i n Plantago l a n c e o l a t a ( 7 o 8 % ) 9 
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Gramineae (28ck°/o) and Pteridium (l3.7%)» At the cl o s e 
of t h i s sub-zone the f i r s t c e r e a l - t y p e p o l l e n i s recorded 
confirming' the clearance c h a r a c t e r of the sub-zone. 
E a r l i e r i n the sub-zone r e l a t i v e l y high values of Rumex 
and Rosaceae p o l l e n occur 0 E r i c o i d p o l l e n remains low 
at 15-20% o 
Sub-zone BL X l ( c ) (8°<cm-48cm) F o r e s t Recovery 
The heavy c l e a r a n c e pressure of the previous sub-zone 
appears to be r e l i e v e d a t t h i s point r e s u l t i n g i n a pro-
g r e s s i v e i n c r e a s e i n A CP. and equivalent d e c l i n e i n herb 
p o l l e n to a minimum value of 1 0^% at 62cmc Alnus a 
Quercus a B e t u l a and Corylus recover to t h e i r p re-clearance 
v a l u e s of the previous sub-zone 0 At 62cm a gradual i n -
crease i n Gramineae and Plantago begins and a l l tree taxa 
s t a r t to d e c l i n e towards the c l o s e of the sub-zone 0 
E r i c o i d p o l l e n now r i s e s again to c0^0c/o as Sphagnum drops 
to g e n e r a l l y very low levels„ No f u r t h e r c e r e a l - t y p e p o l i o 
g r a i n s occur during t h i s sub-zone 0 
UL X I I (48cm-2cm) Gramineae-Galluna Zone 
A sudden d e c l i n e i n a l l tree taxa ( i n c l u d i n g Corylus) to 
values of about 1% or l e s s marks the opening of t h i s zone. 
At the same time there i s a steady r i s e i n E r i c o i d p ollen 
(mainly Calluna) and a more v a r i a b l e r i s e i n Gramineae 
p o l l e n c Gereal-type pollen becomes more r e g u l a r i n 
appearance and Plantago and other open-habitat herbs are 
maintained a t low but r e g u l a r f r e q u e n c i e s 0 
Three sub—zones are i d e n t i f i e d based on the degree 
of disturbance to the v e g e t a t i o n 0 
Sub-zone BL X I I ( a ) (48cm-36cm) Heavy Clearance 
This sub-zone i s c h a r a c t e r i s e d by a reduction i n A 0P„ 
to a v i r t u a l t o t a l c l e a r a n c e value of y/o and a r i s e i n 
herb p o l l e n to 4 l 0 1 % (or with E r i c o i d p o l l e n excluded 
to S608yo)0 At one l e v e l during t h i s sub-zone (44cm) 
E r i c o i d p o l l e n r i s e s to 80 o1>o i n d i c a t i n g a dominance 
of Calluna probably extending beyond the bog s u r f a c e 0 
Cereal-type p o l l e n e s t a b l i s h e s a continuous curve f o r 
the f i r s t time and Plantago and Gramineae p o l l e n r i s e 
to maximum va l u e s of k0S'jo (40cm) and 27 0kc/o (36cm) r e s -
p e c t i v e l y o Other open h a b i t a t herbs appearing during 
the sub-zone i n c l u d e A r t e m i s i a 0 Senecio-type 0 M a t r i c a r i a -
type, Chenopodiaceae j, U m bellif e r a e 9 Polygonum^ Rumex and 
U r t i c a 0 
Sub-zone BL X I I ( b ) (36cm-12cm) L i m i t e d Regeneration 
Die opening of t h i s sub-zone i s marked by a disappearance 
of c e r e a l - t y p e p o l l e n , a general reduction of Gramineae 
and Plan tago 0 and a marked r i s e i n the p o l l e n of Betula„ 
Alnus and Corylus 0 Pinus fl Ulmus and Quercus remain at 
very low v a l u e s 0 With C a l l u n a now maintaining over 50°/ov 
a c l e a r e r p i c t u r e of tree/herb r e l a t i o n s h i p s i s obtained 
from the E r i c o i d - e x c l u d e d summary diagram 0 On t h i s 
basisj, A 0P 0 recovers to 3ka9% and herb p o l l e n d e c l i n e s 
to 2602°/o0 Various herb taxa a s s o c i a t e d with a r a b l e or 
open h a b i t a t conditions continue to appear during the 
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zone s i n c l u d i n g a s i n g l e g r a i n of Cannabis pollen, The 
general recovery of A oP 0 i s d i s r u p t e d a t 20cm with a 
strong peak of Gramineae (27<>b%) a s s o c i a t e d with Polygonum a 
F i l i p e n d u l a 8 Plantago l a n c e o l a t a 0 Umbelliferae and Rumex, 
Towards the c l o s e of the sub-zone ce r e a l - t y p e p o l l e n 
reappears and herb p o l l e n again r a p i d l y increases,, 
Sub-zone BL X I l ( c ) (l2cm-2cm) Heavy Clearance 
The reappearance of c e r e a l - t y p e p o l l e n c o i n c i d i n g with 
high Gramineae and low tree p o l l e n marks the beginning 
of another period of v i r t u a l t o t a l clearances Sphagnum 
drops to l e s s than 1% during t h i s sub-zone and C a l l u n a 
t o t a l l y dominates the p o l l e n spectrum r i s i n g to a max-
imum value a t 2cm of 88 s6 ' /o 0 The major open h a b i t a t 
herbs appearing are Plantago l a n c e o l a t a . P»boronopus, 
Senecio-type, M a t r i c a r i a - t y p e and U m b e l l i f e r a e B 
Towards the top of the sub-zone there i s a s l i g h t 
r i s e i n p o l l e n concentration of Pinus and Ulmus although 
t h i s i s b a r e l y d i s c e r n i b l e i n the diagrams,, Both sum-
mary diagrams suggest a l e v e l l i n g o f f at a r e l a t i v e l y 
high l e v e l of clearance towards the c l o s e of the period 
represented i n the diagram,, 
5o^ POLLEN ASSEMBLAGE ZONES AND BOG HISTORY 
As noted e a r l i e r , the p o l l e n curves are r e l a t i v e l y 
independent of the s t r a t i g r a p h i c history,, At two p o i n t s , 
however, there i s an apparent c o r r e l a t i o n between s i g n i -
f i c a n t changes i n the s t r a t i g r a p h y and P 0A«Z 0 boundaries,, 
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I t i s considered that because of the lilack Lough c a t c h -
ment, these c o r r e l a t i o n s most probably r e f l e c t over-
r i d i n g environmental changes ta k i n g place at the time 0 
The two areas of c o r r e l a t i o n are d i s c u s s e d below i n 
r e l a t i o n to borehole records from BL 1 2 ( a ) a 
5e4 e1 Minerogenic/Biogenic T r a n s i t i o n (700cm-500cm) 
The wide sampling i n t e r v a l a t t h i s point i n the BL 12(a) 
p o l l e n diagram prevents a v e r y c l o s e c o r r e l a t i o n , however, 
the general r e l a t i o n s h i p i s c l e a r . An a d d i t i o n a l diagram 
i s presented ( r e f e f i g u r e 23) from a core taken approxi-
mately 50m north of BL 10 (BL 10(a) )„ This core was 
taken s p e c i f i c a l l y to examine the nature of the minero-
genic-organogenic t r a n s i t i o n a t Black Lough. A 10cm 
counting i n t e r v a l centred around the boundary zone i n 
BL 10(a) d i s p l a y s a remarkably s i m i l a r s e r i e s of p o l l e n 
curves to those a t BL 1 2 ( a ) e I t a l s o confirms the wide 
extent of l i m n i c conditions during the e a r l y h i s t o r y of 
Black Lough„ The BL I I / B L I I I boundary c o i n c i d e s r e -
markably c l o s e l y with the sharp l i t h o l o g i c a l boundary 
a t 474cm i n BL 10(a) and 5.51cm i n BL 12(a) . (The P.A.Z's 
were e s t a b l i s h e d quite independently of the s t r a t i g r a p h i c 
data ( r e f 0 s e c t i o n 3<>2) ) s At t h i s p a r t i c u l a r point i n 
both diagrams, aquatic s p e c i e s drop to very low values 
presumably due to a temporary drop i n l a k e l e v e l B The 
disappearance of major q u a n t i t i e s of sand a l i t t l e above 
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t h i s l e v e l and the appearance of clavj, c o i n c i d e s i n 
both diagrams with the f i r s t r i s e i n Betula and Corylus. 
I t would appear that as the b a s i n surrounds became more 
vegetated the i n t e n s i t y of run-off decreased 9 r e s u l t i n g 
i n the t r a n s i t i o n from sands and s i l t s to c l a y 0 A r i s e 
i n Sphagnum and f e r n spores above 474cm and 551cm, r e s -
p e c t i v e l y , a t t e s t s to the onset of more t e r r e s t r i a l con-
d i t i o n s on the bog margins, The peak of Bet u l a during 
BL I I I i n BL 12(a) combined with higher d e t r i t u s wood, 
Litnus and p r o l i f i c Potamogeton f r u i t s , suggests the onset 
of r i c h fen=carr conditions and the expansion of Bet u l a 
onto the bog s u r f a c e . Aquatic taxa f i n a l l y disappear 
at 500cm i n BL 12 ( a ) , p o s s i b l y the combined r e s u l t of 
hy d r o s e r a l s u c c e s s i o n and decreased run-off. The period 
of time represented i n t h i s segment of the BL 12(a) 
diagram appears to r e f l e c t the environmental changes 
a s s o c i a t e d with amelioration of climate i n e a r l y post-
g l a c i a l times. The changes i n l i t h o l o g y r e l a t e c l o s e l y 
with the p o l l e n record s i n c e they both r e f l e c t the change 
from a t h i n l y vegetated, herb dominated landscape to one 
i n c r e a s i n g l y dominated by t r e e s and shrubs, with an 
a s s o c i a t e d reduction i n minerogenic sedimentation. 
5,4,2 Grenzhorizont/BL X-XI 
The Grenzhorizont c h a r a c t e r to peat d e p o s i t s a t 142cm 
has a l r e a d y been noted ( r e f , s e c t i o n 5,2), The almost 
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exact c o r r e l a t i o n of PoA sZ, boundary BL X-XI with, t h i s 
s t r a t i g r a p h i c marker i s of considerable i n t e r e s t . An 
i n i t i a l sharp r i s e followed by a continuous d e c l i n e of 
Cor y l o i d p o l l e n 9 together with a s l i g h t r i s e i n Quercus 
and s l i g h t d e c l i n e i n Corylus, Alnus and Bet u l a , coincide 
with the l a y e r of f r e s h Sphagnum peat between 1*+2cm and 
100cm0 I n t r u d i n g over purely c l i m a t i c e f f e c t s within 
t h i s zone are the i n c r e a s i n g e f f e c t s of human c l e a r a n c e . 
I t i s the r e f o r e not p o s s i b l e to i n t e r p r e t changes i n 
po l l e n curves purely i n terms of c l i m a t i c d e t e r i o r a t i o n . 
However, the p r o g r e s s i v e d e c l i n e i n Cal l u n a , together 
with r i s e s i n Sphagnum„ Cyperaceae and Gramineae i n d i c a t e 
a moister bog s u r f a c e p o s s i b l y a s s o c i a t e d with a cooler, 
•wetter c l i m a t e , 
5-5. CORRELATION WITH FLANDRIAN CHRONOZONES ( r e f , f i g u r e 31) 
The p o l l e n assemblage zones a t Black Lough and 
F l a n d r i a n ohronozones a t Din Moss ( r e f , f i g u r e l ) 
(Hibbert and Switsur 1976) show a c l o s e s i m i l a r i t y . Din 
Moss i s l o c a t e d on a f l a t p l a t e a u a t a height of 170m 
(555 f t ) 0,D, approximately 'lOkm north-west of Black Lough, 
I t i s the c l o s e s t s i t e to Black Lough a t which the bio-
zone boundaries have been dated and r e l a t e d to e x i s t i n g 
F l a n d r i a n chronozones. I n dating the P 0A 0Z 0 boundaries 
from three s i t e s i n B r i t a i n and comparing the r e s u l t s 
with s i m i l a r dated l e v e l s from Red Moss ( i l i b b e r t et a l 
79 
1971) and Scaleby Moss (Godwin et a l 1957), Hibbert 
and Switsur (197&) conclude that the corresponding 
zones e x h i b i t a broad synchroneity at the f i v e s i t e s . 
T h i s i s a s i m i l a r f i n d i n g to that of Smith and P i l c h e r 
(1973) f o r s i t e s that are approximately a t the same 
height above s e a - l e v e l 0 On the b a s i s of the above 
evidence, radiocarbon dates from Din Moss have been 
r e l a t e d to equ i v a l e n t l e v e l s on the Black Lough d i a -
gr^jn and are used to provide a general chronology f o r 
the vegetation h i s t o r y a t the s i t e . I n d i s c u s s i n g 
the s i t e s , exact e q u i v a l e n t s f o r percentage v a l u e s 
cannot be compared s i n c e Din Moss i s based on a p o l l e n 
sum of t r e e s plus group and Black Lough on T„L,P,, 
n e v e r t h e l e s s , the general r e l a t i o n s h i p s remain c l e a r * 
5o5 e1 Late Devensian/Plandrian I a (BL l / l l ) 
At Din Moss there would appear to have been continuous 
biogenic d e p o s i t i o n throughout the Late Devensian while 
at Black Lough t h i s p e r i od i s represented by organic 
s i l t s and c l a y s with sparse p o l l e n . I t would appear 
that a t Black Lough minerogenic sediments were washed 
from a l a r g e l y unvegebated landscape i n t o the basin and 
sedimentation r a t e s were r a p i d , 
A Lat e Devensian diagram from the v i c i n i t y of 
Bamburgh ( r e f 0 f i g u r e 1) ( B a r t l e y 1966), approximately 
30km north=east of Black Lough, demonstrates a s i m i l a r 
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landscape pattern«, The diagram from Longlee Moor shows 
very open herbaceous vegetation i n which A0P<. does not 
exceed 10% and Juniper remains a t l e s s than 15% extend-
i n g through the Late Devensian w e l l i n t o the e a r l y stages 
of F l a n d r i a n I a 0 The eventual formation of cl o s e d wood-
land i s delayed u n t i l l a t e i n F l a n d r i a n I a 0 The s e d i -
ments r e f l e c t the open conditions with high proportions 
of mineral inwash. 
While the lower pa r t of the Black Lough diagram 
has not been studied i n d e t a i l , i t would appear that the 
F l a n d r i a n opens a t the point where the po l l e n of open-
h a b i t a t herbs reduces to l e s s than 2 5 % , Juniperus p o l l e n 
s t a r t s to r i s e and tree p o l l e n begins a steady r i s e , 
T h i s i s approximately equated with the opening of BL XI 
although the sampling i n t e r v a l i s too l a r g e a t t h i s point 
to be s p e c i f i c . At l e a s t the upper p a r t of BL I I would 
appear to equate with F l a n d r i a n I a,. BL I and perhaps 
the lower p a r t of BL I I therefore encompass much of the 
Late Devensian although i t i s impossible to be more 
s p e c i f i c without c l o s e r sampling, 
5 o 5 o 2 F l a n d r i a n I b (BL I I I ) 
This zone i s d i r e c t l y e q uivalent to BL I I I , I t s open-
i n g i s marked by the f i r s t appearance of Corylus p o l l e n 
which remains a t continuous but low l e v e l s throughout 
the zone,, Be t u l a r i s e s to a peak value and N 0A 0P 0 reaches 
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low v a l u e s by the end of the zone that are g e n e r a l l y 
maintained f o r the remainder of F l a n d r i a n I and I I 0 
Juniperus p o l l e n becomes discontinuous during the zone 
and S a l i x r i s e s to a maximum value and d e c l i n e s towards 
the c l o s e of the zone, Pinus p o l l e n i s present a t low 
percentage. 
The high Be t u l a v a l ues during F l a n d r i a n I b are 
common to a number of s i t e s i n n o r t h - e a s t England as 
l i s t e d belows 
Thorpe Bulmer 6 0 - 8 0 % T 0L„P 0(Bartley et a l 1 9 7 6 ^ 
Din Moss 7 5 - 8 0 % A 0P e 
L i n t o n Loch 5 0 - 7 0 % T,L eP 0 
Black Lough 45 , 5 % T.L.P 0(max, value) 
The Linton Loch percentages are supported by a uniformly 
high p o l l e n concentration curve maintained up to the c l o s e 
of F l a n d r i a n I , The Black Lough p o l l e n concentration 
data a l s o i n d i c a t e s high values continuing beyond 
F l a n d r i a n I b u n t i l the opening of F l a n d r i a n I d (BL v) 0
5 o 5 o 3 F l a n d r i a n I c (BL IV) 
BL I V i s equated with t h i s zone 0 The opening i s marked 
by the r a t i o n a l l i m i t of Gorylus and e m p i r i c a l l i m i t of 
Quercuso Corylus p o l l e n r i s e s r a p i d l y to maximum values 
through the zone and B e t u l a decreases from i t s maximum 
value of the previous zones but s t i l l maintains approx= 
imately 2 5 % at Black Lough and 40% at Din Moss, S a l i x 
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continues a t very low percentage, slowly i n c r e a s i n g to 
the c l o s e of the zone, Pinus r e t a i n s a low but con-
tinuous recordo Ulmus p o l l e n appears f o r the f i r s t 
time a t Din Moss while at Black Lough i t appeared 
e a r l i e r during the previous zone 0 
5 , 5 * ^ F l a n d r i a n I d (BL V) 
BL V i s equated with t h i s zone. I t i s marked at both 
s i t e s by the expansion of Quercus 0 and at Black Lough 
by a l a r g e r i s e i n Pinus p o l l e n , Hibbert and Switsur 
(1976) note the c o n s i s t e n t l y low values of Pinus at 
Din Moss which d i f f e r e d from Nant Ffrancon and Tregaron 
where a r i s e i n Pinus s i m i l a r to that a t Black Lough i s 
found,, Ulmus i n c r e a s e s to 10% at Din Moss but at Black 
Lough i t remains under k°/o» Ulmus never reaches con-
s i s t e n t l y high v a l u e s i n the Black Lough diagram r e f l e c t 
i n g i t s l i m i t e d d i s t r i b u t i o n on the boulder c l a y covered 
F e l l Sandstone of the ridge top, Corylus remains at 
high but d e c r e a s i n g v a l u e s while B e t u l a continues i t s 
steady d e c l i n e , 
Pinus percentages g e n e r a l l y i n north-east England 
during F l a n d r i a n I vary widely between s i t e s only a 
short d i s t a n c e a p a r t . For example, Din Moss, Linton 
Loch and T r i c k l e y Wood re c o r d uniformly low Pinus percen 
tages of l e s s than 10% A,P, f o r F l a n d r i a n I , whereas 
Akeld Basin nearby has pine values extending up to 75% 
A,P, A number of other highland s i t e s i n the region 
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(Broadgate P e l l (Blackburn 1 9 5 3 ) > Coom Rigg and Muckle 
Moss) have recorded c o n s i s t e n t l y high pine values of 
20-kOc/o during F l a n d r i a n I s 'fhe explanation f o r the 
v a r i a t i o n most probably l i e s i n p a r t i c u l a r s i t e f a c t o r s 
such as the e f f i c i e n c y of l o c a l s o i l drainage ( B a r t l e y 
et a l 1 9 7 6 ) 0 Turner ( p e r s o n a l communication), however, has 
found that Pinus does not show a s t a t i s t i c a l r e l a t i o n -
s h ip with any s o i l or a l t i t u d e groups i n e a r l y post-
g l a c i a l f o r e s t s i n the northern Pennines, although 
p o s s i b l y a t s i t e s with lower p r e c i p i t a t i o n Pinus becomes 
more s e n s i t i v e to conditions of s o i l drainage„ 
Pennington ( 1 9 7 0 ) a l s o found that Pinus percentages 
were very v a r i a b l e i n north-west England and concluded 
that edaphic r a t h e r than c l i m a t i c f a c t o r s were respon-
s i b l e * The low n u t r i e n t sandy s o i l s a s s o c i a t e d with 
the F e l l Sandstone r i d g e a t Black Lough would provide 
such on edaphic f a c t o r favouring the growth of pine, 
5 0 5 o 5 e F l a n d r i a n I e (BL VT) 
Thi s zone has been s e t up a t Din Moss on the b a s i s of 
the marked d i f f e r e n c e s between the e m p i r i c a l and r a t i o n a l 
l i m i t s f o r Alnus, I t i s a f e a t u r e absent from Scaleby 
Moss, Nant Ffrancon, Tregaron and Red Moss, The Linto n 
Loch diagram a l s o shows no sign of t h i s f e a t u r e although 
a zone e q u i v a l e n t to F l a n d r i a n I e has been recognised, 
BL VT demonstrates an Alnus ourve almost i d e n t i c a l to 
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that a t Din Moss and i t a l s o c o i n c i d e s with a secondary-
peak i n Corylus towards the F l a n d r i a n i / l l boundary* 
Pinus reaches a maximum value during t h i s zone at Black 
Lough. At both s i t e s other tree taxa remain s t a b l e 
although Be t u l a continues to slowly decline,, E r i c o i d 
p o l l e n begins i t s f i r s t n o t i c e a b l e r i s e during t h i s zone 
at both Din Moss and Black Lough, 
5.5.6 F l a n d r i a n I I (BL VTI, BL V I I I , p a r t of BL I X ) 
The opening of F l a n d r i a n I I i s u n i v e r s a l l y marked by 
the r a t i o n a l l i m i t of Alnus which a t Black Lough co i n c i d e s 
with the opening of BL VTI, The p a t t e r n of vegetation 
changes f o l l o w i n g the expansion of Alnus a t Black Lough, 
however, n e c e s s i t a t e s the r e c o g n i t i o n of a f u r t h e r zone, 
BL V I I I during F l a n d r i a n I I . The opening of t h i s zone 
i s based on the point where Pinus d e c l i n e s suddenly to 
very low values and Alnus reaches c o n s i s t e n t l y high v a l u e s . 
This point a t Nant Ffrancon and Tregaron c o i n c i d e s with 
the F l a n d r i a n i / l l boundary, but a t Black Lough the 
d e c l i n e of Pinus and r i s e of Alnus are much more prolonged 
p o s s i b l y r e f l e c t i n g edaphic c o n d i t i o n s . During t h i s 
period Quercus r i s e s s t e a d i l y , B e t u l a reaches low values 
and e r i c o i d p o l l e n a l s o d e c l i n e s . During BL V I I I , 
Quercus. Ultnus and Alnus reach maximum va l u e s and N.A oP 0 
d e c l i n e s to g e n e r a l l y }.ess than 2% 0 T i l i a and Fraxinus 
occur only s p o r a d i c a l l y as i s o l a t e d g r a i n s . This pattern 
i s v ery s i m i l a r to that of the F l a n d r i a n I I at Din Moss* 
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5.5.7. F l a n d r i a n I I I ( p a r t o f BL I X , BL X, BL XT, BL X I I ) 
The d e c l i n e o f Ulmus i s c l e a r l y d e f i n e d a t B l a c k Lough, 
Din Moss and a l l o t h e r s i t e s r e f e r r e d to. I t has been 
shown to be b r o a d l y synchronous a t the f i v e s i t e s d i s c u s s e d 
by Mibbert and S v i t s u r (1976), and o t h e r s i t e s i n the 
r e g i o n i n d i c a t e a marked s y n c h r o n e i t y a t 5300-5^00 y e a r s 
b . p ^ r e f , s e c t i o n 7«l)° ^he opening of F l a n d r i a n I I I 
i s t h e r e f o r e c l e a r l y dr Tined and a t B l a c k Lough i s found 
a t 260cm, a p p r o x i m a t e l y mid-way through P.A.'Z. BL I X , 
"Hie s i g n i f i c a n c e o f BL I X i n r e l a t i o n to the elm d e c l i n e 
i s d i s c u s s e d i n s e c t i o n 6.2, The F l a n d r i a n I I I i s 
n o t a b l e f o r the i n c r e a s i n g i m p a c t o f man whic h p r e c l u d e s 
the r e c o g n i t i o n o f c o n s i s t e n t l y e q u i v a l e n t v e g e t a t i o n 
zones a c r o s s wide a r e a s . The zones BL I X to BL X I I 
r e s u l t l a r g e l y from the e f f e c t s o f v a r i a b l e human i m p a c t , 
and i n the f o l l o w i n g c h a p t e r s (6 and 7) a r e d i s c u s s e d i n 
terms o f t h e i r p o s s i b l e r e l a t i o n s h i p w i t h movements of 
c u l t u r a l groups and h i s t o r i c a l events,, 
5o 5o 8 C o n c l u s i o n 
The s i m i l a r i t y between the v e g e t a t i o n r e c o r d s a t Dlack 
Lough and Din Moss i s s t r i k i n g . The o n l y major 
d i f f e r e n c e i s found i n the b e h a v i o u r o f P i n u s which has 
been shown to be e x t r e m e l y v a r i a b l e a t d i f f e r e n t s i t e s 
i n n o r t h e r n England,, A p a r t from t h i s , the match i s 
p a r t i c u l a r l y c l o s e s u g g e s t i n g a p a r a l l e l development of 
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v e g e t a t i o n d u r i n g the F l a n d r i a n 0 I t i s t h e r e f o r e w i t h 
some c o n f i d e n c e t h a t the r a d i o c a r b o n d a t e s from D in Moss 
a r e t r a n s f e r r e d to the e q u i v a l e n t l e v e l s a t B l a c k Lough 
a s the b a s i s o f a c h r o n o l o g y o f v e g e t a t i o n a l h i s t o r y a t 
B l a c k Lougho 
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- CHAPTER 6 -
THE HISTORY OF FOREST CLEARANCE AT BLACK LOUGH 
AND EDLINGHAM 
The e v i d e n c e f o r human i m p a c t on the v e g e t a t i o n a t 
B l a c k Lough i s c o n s i d e r e d w i t h i n the framework of f o u r 
p r i n c i p a l p e r i o d s d u r i n g which the v e g e t a t i o n becomes more 
open i n c h a r a c t e r , . These p e r i o d s a r e c o n t a i n e d both 
w i t h i n and a c r o s s P 0 A 0 Z ' s p r e v i o u s l y d i s c u s s e d o S e c -
t i o n s o f the o v e r a l l p o l l e n diagram (ref„ f i g u r e 2k) 
have been e x t r a c t e d and e n l a r g e d to i l l u s t r a t e key o r 
c h a r a c t e r i s t i c e l e m e n t s o f the f o u r c l e a r a n c e phases,. 
The f o u r major c l e a r a n c e p h a s e s a r e s ( r e f 0 f i g u r e 31) 
S01 F l a n d r i a n i / l l t r a n s i t i o n 
6 02 F l a n d r i a n I l / l I I t r a n s i t i o n 
6„3 P r e - c e r e a l c l e a r a n c e 
6„k P o s t - c e r e a l c l e a r a n c e 
6°1 FLANDRIAN i / l l TRANSITION - LATER MESOLITHIC 
CLEARANCE ( r e f 0 f i g u r e 25) 
P o A o Z ' s BL VT, V I I and V I I I a r e n o t a b l e f o r the e x t r e m e l y 
low v a l u e s o f h e r b t a x a recorded,, D u r i n g the p e r i o d of 
t h e s e zones t e m p e r a t e d e c i d u o u s woodlands r e a c h t h e i r 
maximum development,, A p o l l e n catchment the s i z e o f 
B l a c k Lough would i n t e n s i f y the dominance of r e g i o n a l 
t r e e and shrub p o l l e n i n the p o l l e n r e c o r d d u r i n g a 
p e r i o d o f g e n e r a l woodland dominance,, I t i s l i k e l y 
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t h a t d r y - l a n d h e r b p o l l e n i s u n d e r - r e p r e s e n t e d s i n c e i t 
would d e r i v e from s m a l l e r p a t c h e s o f more open c h a r a c t e r 
p r o b a b l y s e p a r a t e d from the bog s u r f a c e by p e r i f e r a l 
t r e e and s h r u b zones w h i c h would have a f i l t e r i n g e f f e c t 
on the p o l l e n rain„ The minor a p p e a r a n c e s of d r y - l a n d 
h e r b t a x a d u r i n g the F l a n d r i a n i / l l t r a n s i t i o n may t h e r e -
f o r e have g r e a t e r s i g n i f i c a n c e than t h e i r low numbers 
s u g g e s t . 
D u r i n g BL V (mid F l a n d r i a n i ) no P t e r i d i u m s p o r e s 
and o n l y i s o l a t e d p o l l e n g r a i n s o f o p e n - h a b i t a t t a x a a r e 
r e c o r d e d * D u r i n g t h i s p e r i o d the A B P 0 p e r c e n t a g e 
s t e a d i l y i n c r e a s e s and Gramineae m a i n t a i n s a low but 
c o n t i n u o u s p r e s e n c e s At 399cm an i n c r e a s e i n open-
h a b i t a t h e r b s (Rumex. R o s a c e a e , S a x i f r a g a c e a e , and 
Polygonum) c o i n c i d e s w i t h the f i r s t peak i n the C a l l u n a 
c u r v e , a l t h o u g h t h e r e i s no d i s c e r n i b l e e f f e c t on A.P. 
wh i c h c o n t i n u e s to i n c r e a s e i n p e r c e n t a g e s B e t u l a 
c o n c e n t r a t i o n b e g i n s a s t e a d y d e c l i n e a t t h i s p o i n t 
s u g g e s t i n g the p o s s i b i l i t y o f a l i n k w i t h the i n c r e a s e d 
v a l i i e s o f o p e n - h a b i t a t h e r b s , e s p e c i a l l y s i n c e the h i g h e s t 
v a l u e o f m a c r o s c o p i c c h a r c o a l i n F l a n d r i a n I was r e c o r d e d 
a t the p r e v i o u s l e v e l e A f t e r 399cm h e r b a c e o u s p o l l e n 
a g a i n c o n t r a c t s and no f u r t h e r d r y - l a n d h e r b p o l l e n i s 
r e c o r d e d u n t i l 352cm0 
Between 352cm and 318cm a number o f changes o c c u r 
i n the p o l l e n r e c o r d w h i c h s u g g e s t some d i s r u p t i o n to the 
l o c a l f o r e s t c o v e r ( r e f B f i g u r e 25)• One o f the most 
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s i g n i f i c a n t o f t h e s e i s the f i r s t a p p e a r a n c e a t 352cm 
of a P l a n t a g o s p e c i e s ( P , c o r o n o p u s ) s i n c e the open con-
d i t i o n s o f the L a t e D e v e n s i a n and e a r l y F l a n d r i a n 0 
Hedera i s a l s o r e c o r d e d a t t h i s l e v e l 0 Between 352cm 
and 332cm p o l l e n o f R o s a c e a e , R a n u n c u l u s 0 Artemisia„ 
M e r c u r i a l i s a F r a x i n u s and S a l i x s u g g e s t the e x i s t e n c e 
o f open h a b i t a t and l i g h t woodland c o n d i t i o n s n e a r b y e 
P t e r i d i u m r i s e s from 364cm to r e a c h a peak of 14 03% a t 
325cm, and f e r n s p o r e s show a marked r i s e a t 352cm and 
i n c r e a s e to a peak a t 3l8cm e M a c r o s c o p i c c h a r c o a l i s 
g e n e r a l l y p r e s e n t a t medium to h i g h l e v e l s up to 332cm0 
A,P, v a l u e s show a s l i g h t down-turn a t 340crn but 
t h i s i s p a r t i a l l y e x p l a i n e d by a temporary s h a r p r i s e 
i n C o r y l o i d p o l l e n a f f e c t i n g the p e r c e n t a g e c a l c u l a t i o n 0 
E x c e p t f o r P i n u s . no o t h e r t r e e t a x a d e c l i n e i n p o l l e n 
c o n c e n t r a t i o n a t t h i s l e v e l . At 325cm, however, co-
i n c i d i n g w i t h the s h a r p P t e r i d i u m peak, a l l t r e e t a x a 
d e c l i n e m a r k e d l y i n c o n c e n t r a t i o n a l t h o u g h t h i s i s not 
r e f l e c t e d u n i f o r m l y i n p e r c e n t a g e values„ P i n u s s u f f e r s 
a d r a m a t i c d e c l i n e i n both c o n c e n t r a t i o n and p e r c e n t a g e , 
d r o p p i n g from 1 7 o 3 ? ° a t 346cm to 0ok% a t 325cm from which 
i t n e v e r recovers,, 
D i s c u s s i o n % 
The p o l l e n r e c o r d s d e s c r i b e d above i n d i c a t e t h a t some 
form o f f o r e s t r e c e s s i o n , p r o b a b l y i n v o l v i n g f i r e , 
o c c u r r e d n e a r B l a c k Lough a t the l ^ l a n d r i a n i / l l t r a n s i t i o n , , 
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M e s o l i t h i c communities u n d o u b t e d l y f r e q u e n t e d the a r e a 
as e v i d e n c e d by the m i c r o l i t h i c r e m a i n s e x c a v a t e d from 
CorbyfeCrags o n l y 1km to the n o r t h - w e s t on the same r i d g e 
l i n e ( r e f 0 s e c t i o n 2a2)0 The marked d e c l i n e o f P i n u s , 
w h i c h p r o b a b l y r e p r e s e n t s the complete d i s a p p e a r a n c e of 
the genus from the immediate r e g i o n , i s one o f the most 
d r a m a t i c changes i n p o l l e n f r e q u e n c y r e c o r d e d i n the 
e n t i r e diagram,, The p o t e n t i a l d e s t r u c t i v e c a p a b i l i t y 
o f M e s o l i t h i c groups through the u s e o f f i r e (Simmons 
1969p 1975 a, b, M e l l a r s 1976) 9 and the t r a n c h e t axe 
( S m i t h 1970) h a s been s t r o n g l y argued, Simmons (1975 b) 
p o i n t s out t h a t the " h y p e r - f o r e s t zone" o f u p l a n d a r e a s 
(bog m a r g i n s and s c r u b ) would p r o v i d e e x c e l l e n t browse 
c o n d i t i o n s f o r r e d and r o e d e e r , R e g u l a r b u r n i n g 
i n c r e a s e s the q u a l i t y o f browse and b r i n g s i t to the 
r e a c h o f s m a l l e r h e r b i v o r o u s a n i m a l s . I n t e n t i o n a l 
b u r n i n g o f s c r u b and b o g - s i d e zones by M e s o l i t h i c man 
to a t t r a c t game would open the f o r e s t and l e a d to the 
growth of h e a t h p l a n t s and v a r i o u s o p e n - h a b i t a t herbs» 
The u p l a n d a r e a s would be a t t r a c t i v e to the M e s o l i t h i c 
h u n t e r a s a summer h u n t i n g zone b e c a u s e o f the more 
open and v a r i a b l e v e g e t a t i o n l e a d i n g to a g r e a t e r v a r i e t y 
o f a n i m a l h a b i t a t s 0 
Whether the a c t i v i t i e s o f M e s o l i t h i c groups c o u l d 
l e a d to the w i d e = s c a l e r e c e s s i o n of f o r e s t r e m a i n s un-
c e r t a i n 0 Smith (1970) q u o t e s from an a c c o u n t by 
De l a Pryme (1701) where he r e c o r d s the e x c a v a t i o n of 
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a l a r g e body o f f o s s i l t r e e s i n w h i c h p i n e s i n p a r t i c u l a r 
had been h e a v i l y b u r n t and s p l i t w i t h a x e s . Smith a l s o 
n o t e s o t h e r s i t e s where c h a r r e d p i n e , b i r c h and h a z e l 
wood has been found i n a s s o c i a t i o n w i t h M e s o l i t h i c s e t t l e -
ment on the B o r e a l / A t l a n t i c t r a n s i t i o n 0 Simmons ( 1 9 6 ^ ) 
i d e n t i f i e s i n h i s B l a c k l a n e diagram a f o r e s t r e c e s s i o n 
a t the B o r e a l / A t l a n t i c t r a n s i t i o n i n which P t e r i d i u m 
r i s e s to a sudden peak, and o p e n - h a b i t a t h e r b s i n c l u d i n g 
P l a n t a g o l a n d e o l a t a . A r t e m i s i a and R o s a c e a e appear„ -Ie 
a l s o n o t e s the e a r l y p r e s e n c e of F r a x i n u s and the b e g i n -
n i n g of a r i s e i n A l n u s c o i n c i d e n t w i t h the r e c e s s i o n 
l e v e l , , An a n t h r o p o g e n i c e x p l a n a t i o n i s t e n t a t i v e l y 
p r o p o s e d f o r the v e g e t a t i v e changes o b s e r v e d . 
The M e s o l i t h i c c l e a r a n c e e v i d e n c e d e s c r i b e d a t 
B l a c k Lough i s v e r y s i m i l a r to the e v e n t s Simmons d e s c r i b e s 
a t B l a c k l a n e , a l t h o u g h the l e v e l l i n g o f f i n a l d e r a t 
B l a c k Lough i s shown to be a temporary marked d e c l i n e 
i n c o n c e n t r a t i o n . The d e c l i n e of P i n u s i s a l s o l a c k i n g 
a t B l a c k l a n e , I t would seem v e r y l i k e l y t h a t a t B l a c k 
Lough a r e g u l a r b u r n i n g and p e r h a p s l i m i t e d f e l l i n g of 
the more open p i n e / b i r c h / h a z e l woodland o f the bog margins 
and u p l a n d s d u r i n g the summer months to encourage game 
l e d to a l o c a l C a l l u n a - P t e r i d i u m h e a t h d e v e l o p i n g i n the 
v i c i n i t y o f the Lough Q A l d e r , b i r c h , h a z e l and p i n e 
s u f f e r e d marked r e d u c t i o n s i n p o l l e n p r o d u c t i o n a s a 
r e s u l t , w h i l e oak and elm, growing i n p a t c h e s o f more 
c l o s e d f o r e s t , were l e s s a f f e c t e d and t h e i r r e l a t i v e 
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abundance a c t u a l l y i n c r e a s e d , With the r e d u c t i o n of 
f i r i n g , a l d e r , h a z e l and b i r c h made a r a p i d r e c o v e r y 
but p i n e , a l r e a d y weakened, succumbed to a u t o g e n i c 
changes a l r e a d y i n p r o g r e s s . With the i n c r e a s i n g 
warmth and w e t n e s s o f the A t l a n t i c , a l d e r was a b l e to 
c o l o n i z e t h o s e a r e a s p r e v i o u s l y o c c u p i e d by p i n e , and 
t o g e t h e r w i t h h a z e l , shaded out b i r c h from a l l b u t the 
more broken o r p r e c i p i t o u s s a n d s t o n e s i t e s . The p o s s i -
b i l i t y t h a t M e s o l i t h i c a c t i v i t y l e d to the complete 
demise o f P i n u s a l s o cannot be d i s m i s s e d ^ 
F o l l o w i n g the c l e a r a n c e e p i s o d e d i s c u s s e d above, 
P t e r i d i u m and the o p e n - h a b i t a t h e r b s d i s a p p e a r f o r a 
number o f l e v e l s and the woodland t a x a become dominant 0 
E r i c o i d p o l l e n , however, does n o t r e t u r n to i t s p r e v i o u s l y 
low l e v e l s o f the m i d - F l a n d r i a n I b u t m a i n t a i n s a f l u c -
t u a t i n g v a l u e o f about 15% up to the F l a n d r i a n I l / l I I 
b o u n d a r y 0 I t would a p p e a r t h e n , t h a t the e a r l y b e g i n -
n i n g s o f C a l l u n a h e a t h a t B l a c k Lough may be found a t 
the F l a n d r i a n i / l l t r a n s i t i o n r e l a t e d p o s s i b l y to the 
f i r i n g o f v e g e t a t i o n by M e s o l i t h i c man and the d e v e l o p -
ment o f a c i d bog c o n d i t i o n s Q Dimbleby (1962) h a s 
p e r s u a s i v e l y a r g u e d t h a t the d i s a p p e a r a n c e o f the p i n e / 
b i r c h f o r e s t and the i n i t i a t i o n o f h e a t h and bog d e v e l o p -
ment i s c l o s e l y l i n k e d w i t h M e s o l i t h i c human a c t i v i t y and 
i n p a r t i c u l a r the u s e o f f i r e 0 The e v i d e n c e c o n t a i n e d 
i n the B l a c k Lough diagram t e n d s to s u p p o r t t h a t h y p o t h e s i s 
a l t h o u g h more d e t a i l e d s a m p l i n g i s needed to e s t a b l i s h 
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the r e l a t i o n s h i p c l e a r l y . 
S mith (1970) r e f e r s to the s i g n i f i c a n c e o f a 
s e c o n d a r y C o r y l u s maximum a t the B o r e a l / A t l a n t i c t r a n -
s i t i o n and s u g g e s t s i t s p o s s i b l e r e l a t i o n s h i p to human 
a c t i v i t y , , The s e c o n d a r y C o r y l u s maximum i s c l e a r l y 
d e m o n s t r a t e d a t 375cm ( i m m e d i a t e l y p r e c e d i n g the F l / l l 
b oundary) i n both the c o n c e n t r a t i o n and r e l a t i v e diagrams 
from B l a c k Lough (ref„ f i g u r e s 17, 20)„ At the n i n e 
s i t e s c o n s i d e r e d by Smith, o n l y two show e v i d e n c e o f an 
opening o f the f o r e s t by human a c t i v i t y and a t t h e s e i t 
i s c o n s i d e r e d t h a t the r i s e of C o r y l u s i s p r o b a b l y due 
to human a c t i v i t y . At the o t h e r s i t e s , as a t B l a c k 
Lough, the p a r t i c u l a r l e v e l a t which the C o r y l u s r e a c h e s 
a peak i s a l m o s t d e v o i d o f h e r b pollen,, However, B l a c k 
Lough does i n d i c a t e an opening of the canopy i m m e d i a t e l y 
below (399cm) and above (364cm-318cm) the C o r y l u s peak, 
and as opposed to Smith's non-human a c t i v i t y s i t e s , 
C a l l u n a , and to a l e s s e r e x t e n t P t e r i d i u m . have a l r e a d y 
r i s e n to moderate l e v e l s which a r e m a i n t a i n e d through the 
F l a n d r i a n i / l l t r a n s i t i o n . The m a c r o s c o p i c c h a r c o a l 
l e v e l i s a l s o h i g h a t 375cm even though no o p e n - h a b i t a t 
h e r b s a r e r e c o r d e d , A change i n v e g e t a t i o n through 
human a c t i v i t y i s thus a p o s s i b i l i t y . 
An a l t e r n a t i v e e x p l a n a t i o n i n v o l v e s a time 
l a g i n the a u t o g e n i c t r a n s i t i o n i n which C o r y l u s 
i n i t i a l l y r e p l a c e s P i n u s from i n c r e a s i n g l y damp s i t e s 
and i n t u r n i s r e p l a c e d by Al n u s as the w a t e r -
t a b l e c o n t i n u e s to r i s e ( S m i t h 1970)„ At B l a c k Lough 
9h 
t h i s e x p l a n a t i o n a p p e a r s u n l i k e l y i n v i e w o f the con-
t i n u a t i o n o f h i g h P i n u s v a l u e s beyond the time o f both 
the s e c o n d a r y C o r y l u s r i s e and the i n i t i a l s h a r p r i s e 
o f A i n u s e The c o m p l e t i o n o f the d e c l i n e o f P i n u s does 
c o i n c i d e e x a c t l y w i t h the c o m p l e t i o n of the r i s e o f 
A l n u s e s u g g e s t i n g t h a t w hether the ca u s e was human o r 
a u t o g e n i c o r a c o m b i n a t i o n o f bo t h , A l n u s d i d l a r g e l y 
t a k e o v e r the s i t e s v a c a t e d by P i n u s a l t h o u g h a s Smith 
(1965) n o t e s the a c t u a l s p a t i a l r e a d j u s t m e n t s o f the 
t r e e s p e c i e s was p r o b a b l y e x t r e m e l y complex, The 
p r e s e n c e o f f o s s i l P i n u s r o o t s w i t h i n the B l a c k Lough 
s t r a t i g r a p h y does s u g g e s t t h i s type of p r o c e s s was 
o p e r a t i n g . I n d e e d , the h i g h P i n u s v a l u e s a t 387cm de-
c l i n i n g so c o m p l e t e l y to 0„k°/o a t 325cm s u g g e s t s a h i g h 
s o u r c e o f P i n u s p o l l e n i n t he immediate a r e a w h i c h by 
combined human and e n v i r o n m e n t a l p r e s s u r e i s r a p i d l y 
e l i m i n a t e d , , I t i s d i f f i c u l t to im a g i n e c l i m a t i c change 
a l o n e a c t i n g w i t h s u f f i c i e n t magnitude or r a p i d i t y to 
cau s e s u c h a r a p i d and complete d e c l i n e 8 When l i n k e d 
w i t h human=induced b u r n i n g o r f e l l i n g , however, s u c h a 
change would be q u i t e p o s s i b l e 0 The s e c o n d a r y r i s e o f 
C o r y l u s p r e c e e d i n g the f a l l o f P i n u s and r i s e o f A l n u s 0 
seems b e s t e x p l a i n e d by p o s t u l a t i n g an opening o f the 
canopy r e s u l t i n g from the a c t i v i t i e s o f M e s o l i t h i c h u n t i n 
groups re s u i t i n g i n an e x p a n s i o n o f l o c a l C o r y l u s communi 
t i e s . Such an e x p l a n a t i o n would a c c o u n t f o r the l e s s 
than u n i v e r s a l o c c u r r e n c e o f a s e c o n d a r y C o r y l u s maximum 
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around the time o f the F l a n d r i a n l / l l t r a n s i t i o n 0 
A comparison w i t h o t h e r d iagrams i n the r e g i o n 
c o n f i r m s the v a r i a b l e o c c u r r e n c e o f the s e c o n d a r y 
C o r y l u s r i s e and a s s o c i a t e d changes i n P i n u s and A l n u s 
( r e f 0 f i g u r e s 1, 3 0 ) o T h r e e o f the seven s i t e s , v i z 
Muckle Moss, Coom R i g g and B i s h o p Middleham ( B a r t l e y 
e t a l 1976), d e m o n s t r a t e a marked C o r y l u s peak and t h o s e 
same s i t e s a l s o r e c o r d a v e r y c l o s e c o r r e l a t i o n between 
the C o r y l u s peak, t h e s w i f t r i s e o f a l d e r and an e q u a l l y 
s w i f t d e c l i n e o f p i n e 0 While the changes i n the p o l l e n 
c u r v e s from t h e s e s i t e s d e m o n s t r a t e a s i m i l a r s c a l e o f 
changes to t h o s e a t B l a c k Lough, none r e s e m b l e the much 
l a t e r sudden d e c l i n e o f p i n e a f t e r the r i s e o f a l d e r 0 
S i n c e no i n d i c a t i o n s o f human a c t i v i t y a r e r e c o r d e d from 
the s i t e s a t t h i s time i t would seem t h a t a u t o g e n i c p r o -
c e s s e s a r e t h e most l i k e l y c a u s e o f the change i n vege-
tat i o n , , The o n l y diagrams whi c h r e s e m b l e the l a t e 
d e c l i n e o f p i n e a t B l a c k Lough a r e t h o s e from the h i g h 
f e l l s o f t h e n o r t h e r n P e n n i n e s a t V a l l e y Bog and on 
Widdybank F e l l ( T u r n e r e t a l 1973) 9 where the f i n a l P i n u s 
d e c l i n e i s d e l a y e d as l a t e a s the F l a n d r i a n I l / l I I 
boundary, p r e s u m a b l y due to the c o m p e t i t i v e advantage 
d e r i v e d from the c o o l e r , w e t t e r c l i m a t e o f the h i g h f e l l s 
and the e x i s t e n c e o f a r e a s o f l i m e s t o n e bedrock,, Once 
a g a i n , no i n d i c a t i o n s of human a c t i v i t y a r e i d e n t i f i e d 
from t h i s p o i n t i n the diagrams„ T h e r e would n o t appear 
96 
to be a g e n e r a l p a t t e r n o f human i m p a c t emerging from 
t h i s p o i n t i n p o l l e n diagrams i n n o r t h - e a s t E n g l a n d , 
However, the p o s s i b i l i t y o f s u c h i n f l u e n c e , w h i c h has 
been o b s e r v e d a t B l a c k Lough, may depend on s t u d i e s 
s p e c i f i c a l l y d e s i g n e d to i s o l a t e the low l e v e l of i n d i -
c a t o r s p e c i e s and c h a r c o a l c o n t e n t g e n e r a l l y a s s o c i a t e d 
w i t h M e s o l i t h i c c l e a r a n c e , 
60 2 FLANDRIAN I I / i l l TRANSITION - .THE DECLINE OF ELM 
( r e f , f i g u r e 26) 
A f t e r the b r i e f e p i s o d e o f M e s o l i t h i c c l e a r a n c e r e c o r d e d 
a t the F i / l l t r a n s i t i o n , t h e r e a r e no f u r t h e r r e c o r d s 
o f s p e c i f i c a l l y o p e n - h a b i t a t t a x a a p p e a r i n g d u r i n g 
F l a n d r i a n I I a p a r t from v e r y low v a l u e s o f Gramineae 
p o l l e n p r o b a b l y d e r i v e d from the bog s u r f a c e , and 
v a r i a b l e (5-15%) f r e q u e n c i e s o f E r i c o i d and Pteridium«, 
The o n l y a p p a r e n t v a r i a t i o n to a d o m i n a t i o n o f the p o l l e n 
r e c o r d by woodland t a x a comes a t 275cm when the h e r b 
p o l l e n c u r v e r i s e s to 10>4 ( r e f 0 f i g u r e 26) „ T h i s , 
however, i s p r o b a b l y a r e f l e c t i o n of a w e t t e r bog s u r f a c e 
and more r a p i d p e a t growth s i n c e Sphagnum and C y p e r a c e a e 
v a l u e s a l s o r i s e , and c o n c e n t r a t i o n v a l u e s f o r a l l o t h e r 
t a x a decrease,, I t i s n o t i c e a b l e , however, t h a t c h a r c o a l 
v a l u e s a r e c o n s i s t e n t l y h i g h d u r i n g m i d - F l a n d r i a n I I 
l e v e l s and a l t h o u g h open-=habitat h e r b s a r e n o t r e c o r d e d , 
t h e r e a r e c o n s i s t e n t a p p e a r a n c e s o f S a l i x and F r a x i n u s 
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( a n d h e a t h and g r a s s s p e c i e s n o t e d a b o v e ) 0 T h i s 
s u g g e s t s more open woodland c o n d i t i o n s and i m p l i e s a 
c o n t i n u i n g low i n t e n s i t y i m p a c t o f l a t e r M e s o l i t h i c 
c u l t u r e s m a i n t a i n i n g a r e a s o f h e a t h and open woodland. 
The f i r s t o p e n - h a b i t a t h e r b a c e o u s p o l l e n s i n c e the 
M e s o l i t h i c c l e a r a n c e a t 332cm, o c c u r s a t 268cm and marks 
the o p e n i ng o f a p e r i o d o f renewed c l e a r a n c e and con-
s i d e r a b l e u p h e a v a l i n the p o l l e n r e c o r d . T h i s p e r i o d 
c o r r e s p o n d s w i t h P,A,Z 0 BL I X d u r i n g w h i c h elm d e c l i n e s 
to v e r y low l e v e l s and o t h e r t r e e , s h r u b and h e r b t a x a 
d emonstrate c o n s i d e r a b l e i n s t a b i l i t y . The p e r i o d h a s 
been d i v i d e d i n t o t h r e e p h a s e s to f a c i l i t a t e d e s c r i p t i o n , 
6 8 2 0 1 e Phase A (268cm-266cm); I n i t i a l Elm D e c l i n e 
The c l e a r e s t i n d i c a t i o n o f the u p h e a v a l i n the p o l l e n 
r e c o r d i n i t i a t e d a t t he o p e n i n g o f P h a s e A i s seen i n 
the t r e e / s h r u b / h e r b summary diagram. The p r e v i o u s l y 
even t r e e c u r v e s u d d e n l y d e c l i n e s c o i n c i d i n g w i t h a 
s h a r p r i s e i n s h r u b p o l l e n ( m a i n l y C a l l u n a ) w h i c h r e a c h e s 
a maximum v a l u e o f ^892fo a t 266cm, Gramineae, P t e r i d i u m 
and p a r t i c u l a r l y F i l i c a l e s r i s e from v e r y low v a l u e s and 
the f i r s t o p e n - h a b i t a t h e r b (Polygonum)appears„ T h i s 
genus i s o f p a r t i c u l a r i n t e r e s t , s i n c e i t i s o f t e n 
a s s o c i a t e d w i t h f a r m i n g a s a weed o f d i s t u r b e d s i t e s 
s u c h as r o u g h l y c l e a r e d l a n d o r ploughed f i e l d s , I v e r s e n 
(1973) r e g a r d s a f r e q u e n t o c c u r r e n c e o f p o l l e n of Polygonum 
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a s an i n d i c a t o r o f a g r i c u l t u r e . The s o l e r e c o r d of 
Polygonum a t t h i s l e v e l may n o t be s i g n i f i c a n t , but i n 
v i e w o f t he n a t u r e o f the s i t e ( r e f , s e c t i o n 5 o l ) and 
the n a t u r a l l y poor p o l l e n d i s p e r s a l o f Polygonum,, i t 
may be o f some importance,, 
The t r e e and shr u b t a x a d u r i n g t h i s phase demon-
s t r a t e c o n s i d e r a b l e c o n t r a s t s . Elm a p p e a r s to d e c l i n e 
s u d d e n l y on the r e l a t i v e diagram from 6o30/° a t 268cm to 
1 02 l/o a t 266cm but the c o n c e n t r a t i o n c u r v e i n d i c a t e s a 
more g r a d u a l and l e s s s e v e r e d e c l i n e b e g i n n i n g a t 272cm0 
Oak i n c r e a s e s b o t h a b s o l u t e l y and r e l a t i v e l y w h i l e a l d e r 
and b i r c h i n c r e a s e i n c o n c e n t r a t i o n but d e c l i n e r e l a t i v e l y , , 
T h i s r e l a t i v e d e c l i n e i s due to l a r g e r i s e s i n t h e p r o -
p o r t i o n o f C o r y l o i d and E r i c o i d p o l l e n between 268cm 
and 266cm,, The most m e a n i n g f u l p i c t u r e o f v e g e t a t i o n 
changes d u r i n g t h i s phase i s d e r i v e d from the a b s o l u t e 
p o l l e n c u r v e s w h i c h i n d i c a t e the f o l l o w i n g p a t t e r n of 
changeso Elm c o n t i n u e s a s l o w d e c l i n e to 266cm but to 
a l e v e l o n l y a l i t t l e l o w e r than the a v e r a g e f o r 
F l a n d r i a n I I , Oak, a l d e r , b i r c h and h a z e l b e g i n a 
marked i n c r e a s e a f t e r g e n e r a l l y d e c l i n i n g v a l u e s 
towards the c l o s e o f F l a n d r i a n I I D Heath s p e c i e s 
( C a l l u n a and P t e r i d i u m ) c o n t i n u e an e x p a n s i o n a l r e a d y 
i n p r o g r e s s by the b e g i n n i n g o f the p h a s e 0 I n summary, 
i t would a p p e a r t h a t the l o w e s t p o i n t f o r t r e e p o l l e n 
e x c e p t elm o c c u r s j u s t p r i o r to phase A between 270cm 
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and 268cm, from wh i c h p o i n t h e a t h s p e c i e s , g r a s s e s , 
o p e n - h a b i t a t h e r b s and most t r e e s b e g i n a s t r o n g r e c o v e r y 
c o n t i n u i n g i n t o phase B„ Elm c o n t i n u e s to d e c l i n e u n t i l 
266cm 0 
6 02 o2„ Phase B ( 266cm~260cm); Temporary F o r e s t R e c o v e r y 
The f o r e s t c o n t i n u e s to r e c o v e r u n t i l 264cm when bo t h 
oak and elm c o n c e n t r a t i o n and r e l a t i v e v a l u e s r e t u r n to 
t h e i r m i d - F l a n d r i a n I I l e v e l s , h a z e l l e v e l s o f f and 
C a l l u n a . P t e r i d i u m and Gramineae r e t u r n to low values„ 
At 262cm a new c h a r a c t e r i s e v i d e n t i n the p o l l e n r e c o r d 0 
A l d e r , b i r c h and C o r y l o i d p o l l e n c o n c e n t r a t i o n r i s e to 
l e v e l s n o t exceeded a g a i n i n the diagram and oak and elm 
a l s o c o n t i n u e a l e s s d r a m a t i c r i s e , P t e r i d i u m 8 F i l i c a l e s 
and E r i c o i d v a l u e s a l s o r e a c h h i g h l e v e l s e The e x p l a n a -
t i o n f o r s u c h a u n i v e r s a l r i s e i n p o l l e n c o n c e n t r a t i o n 
might be sought i n a p a r t i c u l a r l y f a v o u r a b l e period of 
c l i m a t i c c o n d i t i o n s , , I n c r e a s e d dampness o f the bog 
s u r f a c e may have l e d to g r e a t e r Sphagnum growth and the 
development o f l o c a l a l d e r / b i r c h c a r r communities, 
H i g h e r t e m p e r a t u r e s and h u m i d i t y may a l s o r e s u l t i n 
i n c r e a s e d oak and elm p o l l e n p r o d u c t i o n , and a lar g e 
i n c r e a s e i n C o r y l u s pollen„ A more p r o b a b l e e x p l a n a t i o n , 
however, a p p e a r s to l i e i n an i n c r e a s e d r a t e of pollen 
d e p o s i t i o n a s a r e s u l t of s l o w e r p e a t growth during a perio 
o f d r i e r c o n d i t i o n s . T h i s would r e s u l t i n h i g h p o l l e n 
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c o n c e n t r a t i o n v a l u e s f o r a l l t a x a as i n f a c t i s the 
c a s e a t t h i s l e v e l 0 However, t h e g e n e r a l l y d a r k , 
h u m i f i e d T u r f a (Th®1 Sh3) bet\,reen 358cm and 142cm does 
n o t show any e v i d e n c e o f a change i n s e d i m e n t a t i o n r a t e 
a t t h i s p o i n t o The e v i d e n c e f o r i n c r e a s i n g c o n t i n e n t -
a l i t y i n c l i m a t e up to the elm d e c l i n e i n B r i t a i n r e m a i n s 
i n c o n c l u s i v e ( S m i t h i n p r e s s ) 0 The p e r i o d o f e i t h e r 
h i g h p o l l e n i n f l u x o r h i g h p o l l e n p r o d u c t i o n d i d n o t 
ex t e n d beyond the p a r t i c u l a r l e v e l , s i n c e by 260cm a l l 
t r e e p o l l e n c o n c e n t r a t i o n v a l u e s h ad r e t u r n e d to a f i g u r e 
below t h a t i m m e d i a t e l y p r e c e e d i n g the s h a r p r i s e 0 D u r i n g 
t h i s p e r i o d i t i s p r o b a b l y more r e l i a b l e to l o o k a t 
r e l a t i v e p o l l e n f i g u r e s as a gui d e to the a c t u a l changes 
i n the v e g e t a t i o n 0 The most n o t a b l e change a f t e r the 
a p p a r e n t peak o f f o r e s t r e c o v e r y a t 264cm i s the d e c l i n e 
of elm from 5o0°/o a t 264cm to 0„5% a t 260cm and t h i s i s 
a l s o p a r a l l e l e d i n the c o n c e n t r a t i o n f i g u r e s e I t i s 
s i g n i f i c a n t t h a t elm p o l l e n r o s e o n l y m a r g i n a l l y between 
264cm and 262cm when o t h e r t a x a were i n c r e a s i n g v e r y 
r a p i d l y 0 Oak c o n c e n t r a t i o n a l s o r o s e f a r l e s s than 
o t h e r t r e e o r shrub t a x a d u r i n g t h i s period,, The a c t u a l 
r e l a t i v e d e c l i n e o f both oak and elm from 264cm i s t h e r e -
f o r e p r o b a b l y a t r u e r e p r e s e n t a t i o n of t h e v e g e t a t i v e 
changes o c c u r r i n g , , The r e l a t i v e d e c l i n e of oak d u r i n g 
t h i s p e r i o d i s a c t u a l l y g r e a t e r (2k00'-/o to 8 04%) than t h a t 
o f elm, (5o0^o to 0„5^) a l t h o u g h elm i s v i r t u a l l y removed 
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f r o m the v e g e t a t i o n o f the region,, Elm a t no stage 
appeared t o be a major component o f v e g e t a t i o n i n the 
v i c i n i t y o f B l a c k Lough, r a r e l y r i s i n g over 5yo d u r i n g 
P l a n d r i a n I I w h i c h , a f t e r c o r r e c t i o n f o r o v e r - r e p r e s e n -
t a t i o n , r e s u l t s i n a v e r y minor presence,, I t was 
p r o b a b l y g r o w i n g on the r i c h e r s o i l s o f the v a l l e y s 
w i t h patches on the Scremerston Coal G r o u p ~ d e r i v e d 
s o i l s near B l a c k Lough„ Oak s i m i l a r l y would p r o b a b l y 
have reached i t s maximum development on the l o w l a n d s 
a l t h o u g h i t c l e a r l y a c h i e v e d some im p o r t a n c e n e a r e r 
Black Lough r i s i n g t o an u n c o r r e c t e d f i g u r e o f 20c/o 
d u r i n g F l a n d r i a n I I . The marked r e d u c t i o n o f oak and 
elm p o l l e n a t t h e c l o s e o f phase B most p r o b a b l y r e p r e -
s e nts a c o n s i d e r a b l e c l e a r a n c e o f h i g h f o r e s t i n the 
g e n e r a l v i c i n i t y o f Bl a c k Lough w i t h a more s e l e c t i v e 
t o t a l c l e a r a n c e , o r p r e v e n t i o n o f p o l l e n p r o d u c t i o n , 
o f elm D A t the c l o s e o f phase B a l d e r , b i r c h and 
C o r y l o i d p o l l e n remained r e l a t i v e l y s t a b l e h a v i n g 
i n c r e a s e d s l i g h t l y d u r i n g the p e r i o d o f oak and elm 
d e c l i n e 0 C a l l u n a i n c r e a s e d s t r o n g l y between 262cm 
and 260cm, r i s i n g t o a diagram peak up t o t h i s poirat 
o f 3005°/o0 Gramineae v a l u e s remained low a l t h o u g h an 
i m p o r t a n t i n d i c a t o r f a m i l y o f d i s t u r b e d h a b i t a t s , 
C a r y o p h y l l a c e a e , i s r e c o r d e d a t 260cmo Godwin (1975) 
b r a c k e t s C a r y o p h y l l a c e a e w i t h C r u c i f e r a e as an i n d i c a t o r 
o f a r a b l e f a r m i n g d u r i n g l a t e r SPlandrian t i m e s . 
\{ 19 u..C • .„ I' 
*\ SCOT! ON /' 
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C r u c i f e r a e were r e g a r d e d by I v e r s e n (1973) as a s t r o n g 
i n d i c a t o r o f a g r i c u l t u r e 0 A v e r y h i g h c h a r c o a l l e v e l 
i s r e c o r d e d a t 262cm d u r i n g the p e r i o d o f maximum d e c l i n e 
o f oak and elm and p r e c e d i n g t h e s t r o n g r i s e o f Callunao 
6 0 2 o 3 o Phase C (260cm-249cm); F u r t h e r Clearance and 
F o r e s t Recovery 
At 258cm no elm p o l l e n a t a l l was r e c o r d e d and subsequent 
t o t h i s p o i n t i n the diagram elm r a r e l y r o s e above Vfo0 
Oak, however, r e c o v e r s b r i e f l y a t 258cm t o 15» 1?o b e f o r e 
d e c l i n i n g a g a i n t o i t s l o w e s t l e v e l f o r t h e zone o f 5o5% 
a t 252cm 0 The b r i e f r e c o v e r y o f oak i s r e f l e c t e d i n a 
s t a b i l i z a t i o n o f h a z e l and a marked decrease o f b i r c h 
f r o m 8 0 6 ^ t o 3»6°/o9 presumably as a r e s u l t o f i n c r e a s e d 
s h a d i n g f r o m the r e g e n e r a t i n g woodland. E r i c o i d p o l l e n 
a l s o decreases t e m p o r a r i l y t o 24, I'/o a t 258cm. A l d e r 
has the most c o n s t a n t p o l l e n r e c o r d o f a l l t r e e t a x a 
d u r i n g t h i s p e r i o d , g e n e r a l l y i n c r e a s i n g g r a d t i a l l y i n 
percentage s i n c e the b e g i n n i n g o f phase B } a l t h o u g h the 
h i g h p o l l e n p r o d u c t i v i t y o f t h i s genus may exaggerate 
i t s i m p o r t a n c e i n the v e g e t a t i o n , , I t s p r o b a b l e l o c a t i o n 
a l o n g stxream l i n e s and on t h e bog margins would p l a c e i t 
a t l e s s r i s k f r o m a g r i c u l t u r a l c l e a r a n c e and enable a 
more c o n s i s t e n t p o l l e n p r o d u c t i o n t o be maintained;, 
'Hie major p e r i o d o f c l e a r a n c e a c t i v i t y d u r i n g 
P o A o Z o BL I X appears t o occur between 256cm and 252cm 0 
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The p o l l e n r e c o r d i s complex b u t e x p l i c a b l e i n terms 
o f a dynamic landscape mosaic o f areas o f r e g e n e r a t i o n 
mixed w i t h f r e s h l y ( b u t r o u g h l y ) c l e a r e d woodland and 
s t a b l e f o r e s t , , There i s no c o n s i s t e n t , o v e r a l l p a t t e r n 
o f e c o l o g i c a l s uccession f o l l o w i n g a s i n g l e major c l e a r -
ance event r e p r e s e n t e d i n the diagram as, f o r example, 
I v e r s e n ( l 9 ; n ) r e c o g n i s e d a t Korup and Ordrup Hose 
i n Denmark, As a f u r t h e r c o m p l i c a t i o n t h e r e i s a 
marked peak i n Sphagnum spores a t 252cm r i s i n g t o 88.1$ 
and c o r r e s p o n d i n g w i t h a d e p r e s s i o n i n E r i c o i d p o l l e n 0 
A p a r t from t he p o s s i b i l i t y o f i n c r e a s e d r a i n f a l l l e a d i n g 
to a m o i s t e r bog s u r f a c e , a h i g h e r w a t e r - t a b l e may be 
l i n k e d w i t h i n c r e a s e d r u n - o f f from the s u r r o u n d i n g 
catchment as a r e s u l t o f woodland clearance,, Smith 
( i n p r e s s ) n o t e s a number o f r e c e n t s t u d i e s which suggest 
i n c r e a s i n g wetness i n N e o l i t h i c times a l t h o u g h he a l s o 
s t r e s s e s the d i f f i c u l t y o f s e p a r a t i n g c l i m a t i c f rom 
a n t h r o p o g e n i c e f f e c t s , , Barber ( 1978, and Barber i n press 
has concluded from d e t a i l e d p a l a e o e c o l o g i c a l s t u d i e s con-
d u c t e d a t B o l t o n F e l l Moss, Cumbria, t h a t t h e r e i s a d i s -
t i n c t l i n k between p e a t s t r a t i g r a p h y and c l i m a t i c change 0 
I n p r o p o s i n g h i s "Phasic Theory" o f peat bog g r o w t h , i n 
p l a c e o f Post and Sernander's and Osvold's c y c l i c regen-
e r a t i o n t h e o r y , Barber c l a i m s t h a t "bog growth occurs i n 
phases c l o s e l y r e l a t e d t o c l i m a t i c v a r i a t i o n s " (Abstract)„ 
I f t h i s i s the case, t he c o n s i s t e n t Calluna/Sphagnum 
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r e l a t i o n s h i p n o t e d t h r o u g h t h e B l a c k Lough diagram can 
be i n t e r p r e t e d i n terms o f w e t t e r and/or c o l d e r c l i m a t i c 
phases such as the p e r i o d n o t e d above a t 252cm„ Moore 
( 1975) 9 howeverj, assembled evidence d e m o n s t r a t i n g the 
manner i n which c l e a r a n c e l e a d s t o a r i s i n g w a t e r - t a b l e 
which he used t o argue f o r M e s o l i t h i c and N e o l i t h i c 
groups i n i t i a t i n g renewed peat g r o w t h a t about the time 
o f the elm d e c l i n e e At t h i s s t a g e , i t i s n o t p o s s i b l e 
to be c o n c l u s i v e c o n c e r n i n g t he c l i m a t i c o r a n t h r o p o g e n i c 
causes o f r i s i n g w a t e r - t a b l e s i n peat bogs., E i t h e r 
cause c o u l d o p e r a t e i n the s h o r t term and produce s i m i l a r 
e f f e c t s a l t h o u g h an a s s o c i a t i o n w i t h g e n e r a l c l e a r a n c e 
a c t i v i t y would suggest an a n t h r o p o g e n i c i n f l u e n c e , 
The appearance o f P l a n t a g o l a n c e o l a t a a t c o n s e c u t i v e 
l e v e l s (25^cm, 256cm) marks the opening o f e x t e n s i v e 
c l e a r a n c e o f a more p r o l o n g e d n a t u r e a t Black Lough„ 
I t i s the f i r s t appearance o f P. l a n c e o l a t a i n the diagram,, 
I t i s on the presence o f t h i s p a r t i c u l a r s pecies t h a t 
I v e r s e n ( 1 9 ^ 1 ) based much o f h i s argument i n f a v o u r o f 
a "landnam" or " l a n d t a k i n g phases" i m m e d i a t e l y a f t e r 
the elm d e c l i n e 0 I n a l l h i s diagrams the f i r s t appear-
ance o f P p l a n c e o l a t a came a t a p p r o x i m a t e l y the same p o i n t 
soon a f t e r t h e elm d e c l i n e s t h e r e a f t e r g r a d u a l l y develop-
i n g a c o n t i n u o u s curve up t o the p r e s e n t day e I v e r s e n 
quotes L i n k o l a (1916 p 1921) i n p r o p o s i n g t h a t the species 
i s " a n t h r o p o c h o r u s " i 0 e 0 t h a t i t was b r o u g h t t o the 
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r e g i o n by man as opposed t o n a t u r a l migration„ He 
would a l s o e x t e n d the argument t o c l a i m t h a t P„lanceolata 
f i r s t a r r i v e d as an a g r i c u l t u r a l weed, a l t h o u g h i t occxirs 
s p o r a d i c a l l y i n a s s o c i a t i o n w i t h M e s o l i t h i c c l e a r a n c e i n 
B r i t i s h s i t e s (Simmons 1964, I n n e s 1979)„ I v e r s e n ( 1 9 7 3 ) 
d e s c r i b e d P„lanceolata as the most i m p o r t a n t i n d i c a t o r o f 
" o l d - f a s h i o n e d rough p a s t u r e " s i n c e i t demands f u l l sun-
l i g h t and t h e r e f o r e w i l l n o t grow i n grazed woodland i n 
which t he canopy i s s t i l l l a r g e l y i n t a c t . I n a d d i t i o n 
to P, l a n c e o l a t a , , g r a i n s o f Ranunculus and Chenopodiaceae 
are r e c o r d e d a t 252cm and 249cm r e s p e c t i v e l y a Ranunculus 
i s u s u a l l y a s s o c i a t e d w i t h grassy environments and has 
been used as an i n d i c a t o r o f p a s t o r a l a c t i v i t y (e 0g„ 
Donaldson and T u r n e r 1977)« S i m i l a r l y the Chenopodiaceae 
r e q u i r e v e r y open c o n d i t i o n s w i t h a h i g h n i t r o g e n o u s l e v e l 
( i v e r s e n 1 9 4 l ) and have a l s o been used as c u l t u r a l i n d i -
c a t o r s ( e 0 g e H i c k s 1971)» While i t i s r e c o g n i s e d t h a t 
the presence o f t h i s s o - c a l l e d " c u l t u r a l v e g e t a t i o n " i s 
no more than i n d i r e c t evidence f o r the presence o f 
N e o l i t h i c man i n the immediate v i c i n i t y , i t g a i n s i n 
s i g n i f i c a n c e when viewed i n the p e r s p e c t i v e o f the o v e r -
a l l diagram and o t h e r changes o c c u r r i n g a t the t i m e 0 
The d e p r e s s i o n o f t r e e s d u r i n g the f i r s t h a l f o f 
phase C i s c l e a r l y v i s i b l e i n the summary diagram, p a r t -
i c u l a r l y a t 254cm where the n o n - B r i c o i d curve a l s o d i p s 
n o t i c e a b l y 0 T h i s d e p r e s s i o n i s l a r g e l y a r e s u l t o f the 
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severe d e c l i n e i n elm and oak n o t e d above. F o l l o w i n g 
the temporary f o r e s t r e c o v e r y a t 258cm, the curves o f 
b i r c h and h a z e l f l u c t u a t e i n o p p o s i t e p a t t e r n a t a time 
o f i n c r e a s i n g c h a r c o a l c o n t e n t 0 T h i s m i g h t be i n t e r -
p r e t e d i n the l i g h t o f the type o f r e g e n e r a t i o n sequence 
observed i n the Draved F o r e s t landnam experiment ( i v e r s e n 
1956) and t h e Ordrup Mose diagram,, I t was found t h a t 
two o f the e a r l y p r o l i f i c c o l o n i s i n g p l a n t s were b i r c h 
and bracken which took immediate advantage o f the open, 
h i g h n u t r i e n t c o n d i t i o n s and rose to an e a r l y peak 0 The 
b i r c h r i s e and d e c l i n i n g h a z e l a t 256cm m i g h t w e l l 
correspond t o a p e r i o d o f i n i t i a l r e g e n e r a t i o n f o l l o w i n g 
c l e a r i n g by b u r n i n g . As b i r c h d e c l i n e s a f t e r 256cm 
h a z e l r i s e s t o a zone maximum o f 36.6$ a t 254cm b u t then 
r a p i d l y d e c l i n e s t o 252cm as b i r c h r i s e s a g a i n . A t t h i s 
l e v e l P t e r i d i u m has reached a zone peak and grasses have 
r i s e n s h a r p l y towards a peak o f 4.5$ reached a t 249cm. 
At 249cm the c h a r c o a l c o n t e n t o f the sample i s v e r y h i g h 
a l t h o u g h g e n e r a l l y h i g h l e v e l s a r e m a i n t a i n e d f o r the 
e n t i r e zone 0 D u r i n g t h i s p e r i o d C r i c o i d p o l l e n f l u c t u a t e 
w i d e l y p r o b a b l y r e f l e c t i n g a l t e r n a t i n g p e r i o d s o f c l e a r -
ance and r e c o l o n i s a t i o n a s s o c i a t e d w i t h the f l u c t u a t i n g 
b i r c h and h a z e l curves„ 
Above 249cm t h e r e i s a g e n e r a l smoothing of the 
percentage c u r v e s , a l t h o u g h i t i s n o t i c e a b l e t h a t b i r c h 
and h a z e l c o n t i n u e t o o s c i l l a t e i n o p p o s i t e p a t t e r n . Oak 
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m a i n t a i n s a v e r y steady v a l u e around 10?o u n t i l 225cm 
when i t a g a i n d e c l i n e s 0 There i s evidence o f c o n t i n u -
i n g p a s t o r a l c l e a r a n c e t h r o u g h t h i s zone a l t h o u g h 
a p p a r e n t l y o f a more l i m i t e d nature,, A t 230cm p o l l e n 
o f P l a n t a g o l a n c e o l a t a and Chenopodiaceae c o i n c i d e w i t h 
a v e r y h i g h c h a r c o a l l e v e l and a r i s e i n P t e r i d i u m 0 E r i c o i d 
and B e t u l a p o l l e n . G e n e r a l l y however, t h e r e i s i n d i c a t i o n 
o f a p e r i o d o f l i m i t e d r e g e n e r a t i o n above 249cm d u r i n g 
which oak, a l d e r , and t o a v e r y l i m i t e d e x t e n t , elm, 
s l o w l y r e c o v e r f r o m t he low l e v e l s reached d u r i n g BL IX„ 
6.2.4. D i s c u s s i o n 
The t h r e e phases d i s c u s s e d above do n o t correspond i n 
a sim p l e way w i t h I v e r s e n ' s t h r e e stage Landnam sequence 
(1949, 1 9 7 3 ) . I v e r s e n v i s u a l i s e d a major c l e a r a n c e 
event based on f i r e f o l l o w e d by r e l a t i v e l y s h o r t term 
f a r m i n g occupance and s e r a i succession complete perhaps 
w i t h i n a hundred y e a r period,, The evidence from B l a c k 
Lough suggests a more p r o l o n g e d and complex process 
i n v o l v i n g numerous l o c a l c l e a r a n c e s c u l m i n a t i n g a f t e r 
the d e c l i n e o f elm and f o l l o w e d by o n l y l i m i t e d r e g e n e r -
a t i o n o f h i g h f o r e s t Q i n t h i s i t resembles more c l o s e l y 
the t h r e e stage p a t t e r n d e s c r i b e d by P i l c h e r , Smith and 
Pearson ( 1971) from s i t e s i n N o r t h e r n I r e l a n d and the 
P r i m a r y Elm D e c l i n e o f O l d f i e l d ( 1963) i n the s o u t h e r n 
Lakes D i s t r i c t . Phases A and B a t Blac k Lough are 
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approximately equivalent to P i l c h e r et al« Stage A 
which begins with a f a l l of f o r e s t tree p o l l e n ( u s u a l l y 
elm) and i s c h a r a c t e r i s e d by i n c r e a s e d grass and o c c a s i o n a l 
p l a n t a i n p o l l e n 0 At Black Lough grass e s r i s e but plan -
t a i n does not appear u n t i l the f o l l o w i n g stage, although 
p o l l e n of Polygonum and Caryophyllaceae i n d i c a t e c l e a r e d 
land. Phase C i s approximately e q u i v a l e n t to stage B 
i n which there i s a marked i n c r e a s e i n p l a n t a i n p o l l e n 
and h a z e l p o l l e n r i s e s e Stage C, i n v o l v i n g f o r e s t 
r e g e n e r a t i o n , corresponds to the c l o s e of phase C and 
the period beyond i t up to approximately 230cm when tree 
p o l l e n reaches i t s maximum v a l u e e 
T h i s l a t t e r period a t Black Lough between 249cm-
230cm would appear to i n v o l v e a period of more r a p i d peat 
growth i n d i c a t e d by u n i v e r s a l l y low concentration f i g u r e s . 
The Sphagnum percentage i s high f o r t h i s period although 
no s i g n i f i c a n t reduction i n h u m i f i c a t i o n i s evident i n 
the s t r a t i g r a p h y . Previous r e f e r e n c e has been made to 
the p o s s i b i l i t y of i n c r e a s i n g wetness during N e o l i t h i c 
times ( r e f 0 s e c t i o n 6,2,3) and the above data would 
f u r t h e r support "that c o n c l u s i o n . Whether t h i s i n c r e a s ~ 
ing wetness i n any way i n f l u e n c e d the reduction i n 
clea r a n c e a c t i v i t y and general regeneration observed 
between 249cm and 230cm i s d i f f i c u l t to say. I t i s 
apparent, however, that the reappearance of p a s t o r a l 
c l e a r a n c e and high charcoal l e v e l s a t 230cm, and a f u r t h e r 
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d e c l i n e o f elm a t 225cm, correspond e x a c t l y w i t h a 
r e t u r n o f p o l l e n c o n c e n t r a t i o n l e v e l s t o t h e i r p r e -
d e c l i n e l e v e l 0 Such an a s s o c i a t i o n between c l i m a t i c 
d e t e r i o r a t i o n c l e a r a n c e a c t i v i t y and f o r e s t r e c o v e r y 
would n o t seem an e n t i r e l y u n l i k e l y p o s s i b i l i t y . 
The t i m e s c a l e d e t e r m i n e d by C 14 d a t i n g f o r the 
N o r t h e r n I r e l a n d landnam stages would appear t o have 
some r e l e v a n c e t o the Black Lough sequence, P i l c h e r 
e t a l summarise the time p e r i o d s f o r the t h r e e stages 
as f o l l o w s ! 
Stage A 100-400 years 
Stage B 150 years 
Stage C 50 years 
An o v e r a l l t i m e span o f a t l e a s t 500 y e a r s would seem 
t o be necessary t o a l l o w f o r t h e range o f v e g e t a t i v e 
changes r e c o r d e d a t Black Lough d u r i n g phases A, B and C, 
I n t h i s r e s p e c t i t would seem l i k e l y t h a t the Black Lough 
N e o l i t h i c l a n d c l e a r a n c e c h r o n o l o g y resembles t h a t d e t e r -
mined by P i l c h e r e t a l f o r N o r t h e r n I r e l a n d , The f i n a l 
d e t e r m i n a t i o n o f the time span i n v o l v e d w i l l a w a i t r a d i o -
carbon d a t i n g o 
Other aspects o f the sequence a t Black Lough are 
a l s o s i m i l a r t o those r e p o r t e d by P i l c h e r e t a l . There 
i s a d i s t i n c t i m p r e s s i o n o f p a s t o r a l f a r m i n g becoming 
i m p o r t a n t i n phase C w i t h the appearance o f P l a n t a g o 
l a n c e o l a t a . as i t does i n stage B i n N o r t h e r n I r e l a n d , 
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While no c e r e a l p o l l e n g r a i n s were d e t e c t e d a t Black Lough, 
the presence o f Polygonum d u r i n g phase A i s s u g g e s t i v e 
o f l i m i t e d a r a b l e farming,, I v e r s e n ( 1 9 ^ 1 ) n o t e s the 
g e n e r a l absence o r low f r e q u e n c y o f c e r e a l p o l l e n i n 
diagrams f o r t he N e o l i t h i c He accounts f o r t h i s by 
n o t i n g t h a t a l l wheat, b a r l e y and oa t s c e r e a l s are s e l f -
p o l l i n a t i n g and the p o l l e n i s t h e r e f o r e o n l y c a r r i e d a 
s h o r t d i s t a n c e f r o m the p a r e n t p l a n t . Since the o n l y 
w ind p o l l i n a t e d c e r e a l ( r y e ) does n o t appear u n t i l the 
Roman p e r i o d i n B r i t a i n and the I r o n Age i n Europe 
g e n e r a l l y i t i s un u s u a l t o o b t a i n h i g h c e r e a l p o l l e n 
v a l u e s p r i o r t o t h i s c u l t u r a l p e r i o d . At a s i t e o f 
the n a t u r e o f B l a c k Lough, i t would be v i r t u a l l y imposs-
i b l e t o r e c o r d c e r e a l p o l l e n o f wheat, oats o r b a r l e y 
a t any ti m e except i n the u n l i k e l y event t h a t they were 
grown on the bog ma r g i n s . The onset o f c o n t i n u o u s 
c e r e a l p o l l e n r e c o r d s a t Black Lough i s t h e r e f o r e l i k e l y 
t o be a s s o c i a t e d w i t h the i n t r o d u c t i o n o f Secale ( r y e ) 
d u r i n g t h e Roman o c c u p a t i o n . The p o s s i b i l i t y t h a t i n 
s p i t e o f an absence o f c e r e a l - t y p e p o l l e n l i m i t e d a r a b l e 
a g r i c u l t u r e was a s s o c i a t e d w i t h the e a r l y c l e a r a n c e 
a c t i v i t i e s i s t h e r e f o r e q u i t e r e a l . I n N o r t h e r n I r e l a n d 
cereal•=>type p o l l e n was p r e s e n t i n two v a l l e y bog s i t e s 
d u r i n g t h e stage A b u t as a t Black Lough, absent f r o m 
the r a i s e d bog s i t e s I t i s argued by P i l c h e r e t a l t h a t 
a r a b l e f a r m i n g i n stage A changes t o p r e d o m i n a n t l y p a s t o r a l 
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f a r m i n g i n stage B as a g e n e r a l p a t t e r n i n N o r t h e r n 
I r e l a n d , The l i m i t e d herbaceous p o l l e n r e c o r d e d a t 
Black Lough would suggest a s i m i l a r sequence o p e r a t i n g 
i n N o r t h - E a s t England, 
The phenomenon o f the elm d e c l i n e and a s s o c i a t e d 
l a n d o c c u p a t i o n i s u s u a l l y i n t e r p r e t e d as the r e s u l t o f 
i m m i g r a n t c u l t u r e s a r r i v i n g i n an area w i t h new knowledge 
o f l a n d c l e a r a n c e t e c h n i q u e s and t e c h n o l o g y , and w i t h an 
economy based on f a r m i n g . Such a r e v o l u t i o n a r y change 
fro m a nomadic h u n t i n g and g a t h e r i n g l i f e - s t y l e c o u l d 
i n d e e d account f o r the d r a m a t i c and sudden onset o f 
f o r e s t c l e a r a n c e and the l a t e r appearance o f a g r i c u l t u r a l 
and p a s t o r a l i n d i c a t o r s p e c i e s . The reasons f o r the 
a p p a r e n t l y s e l e c t i v e and near-synchronous d e s t r u c t i o n 
o f elm a t t h i s t i m e , however, poses c o n s i d e r a b l e d i f f i -
c u l t i e s , the d i s c u s s i o n o f which has g e n e r a t e d a con-
s i d e r a b l e l i t e r a t u r e s i n c e 19^1, The most r e c e n t and 
most complete d i s c u s s i o n o f t h i s l i t e r a t u r e ( S m i t h , i n 
p r e s s ) n o t e s t h a t w i t h the use o f modern methods o f 
p o l l e n a n a l y s i s i n v o l v i n g a b s o l u t e p o l l e n c o u n t i n g and 
c l o s e s a m p l i n g , a r a t h e r d i f f e r e n t p i c t u r e i s emerging 
o f the n a t u r e o f the elm d e c l i n e . The t r a d i t i o n a l v i e w 
i n v o l v i n g a s i n g l e , r a p i d and s e l e c t i v e d e c l i n e o f elm 
may i n r e a l i t y be a more complex process i n v o l v i n g o t h e r 
species i n a s e r i e s o f v e g e t a t i o n a l and land-use changes. 
The c u r r e n t s t u d y s u p p o r t s t h i s assessment o f the 
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n a t u r e o f t h e elm d e c l i n e . I t has been n o t e d e a r l Lor 
t h a t elm c o n c e n t r a t i o n v a l u e s had decreased s t e a d i l y 
f o r s e v e r a l l e v e l s b e f o r e an i n i t i a l d e c l i n e o f elm 
r e c o r d e d i n the percentage curve a t 266cm 0 There are 
no o p e n - h a b i t a t herbs r e c o r d e d d u r i n g t h i s p e r i o d b u t 
c h a r c o a l and grass l e v e l s are g e n e r a l l y s i m i l a r t o those 
r e c o r d e d d u r i n g the more i n t e n s i v e p e r i o d o f l a n d occu-
p a t i o n f o l l o w i n g t h e f i n a l elm d e c l i n e , P t e r i d i u m 
l e v e l s are a c t u a l l y h i g h e r then than a f t e r the elm 
d e c l i n e . I t would seem l i k e l y t h a t the g r a d u a l decrease 
o f elm and t o a l e s s e r e x t e n t oak p o l l e n l e a d i n g up t o 
the elm d e c l i n e r e s u l t s f r o m c l e a r a n c e a c t i v i t i e s o f 
more advanced M e s o l i t h i c o r p i o n e e r N e o l i t h i c c u l t u r e s 
i n v o l v i n g l i m i t e d a n i m a l h e r d i n g and p l a n t c u l t i v a t i o n . 
There i s no evidence i n the Bla c k Lough diagram o f a 
r e v o l u t i o n a r y change i n land-use d u r i n g F l a n d r i a n I I , 
b u t r a t h e r a g r a d u a l i n t e n s i f i c a t i o n o f p r e s s u r e on the 
f o r e s t i n the l a t t e r stages o f the p e r i o d . The concept 
o f elm s u f f e r i n g under p e r s i s t e n t l o p p i n g f o r f o d d e r , 
advanced so c o g e n t l y by T r o e l s - S m i t h (1960) and Ileybroek 
(1963) has c o n s i d e r a b l e appeal i n a c c o u n t i n g f o r the p r e -
l i m i n a r y d e c l i n e o f elm observed i n the Bla c k Lough 
d i a g r a m 0 A f t e r elm reached i t s i n i t i a l l o w p o i n t a t 
266cm the p r e s s u r e seems t o have been suddenly removed 
and i t r e c o v e r e d a l o n g w i t h oak and a l d e r t o a mid-
F l a n d r i a n I I l e v e l . T his i s v e r y r e m i n i s c e n t o f 
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O l d f i e l d ' s ( 1 9 6 3 ) p r e l i m i n a r y elm d e c l i n e f o l l o w e d by 
complete f o r e s t r e c o v e r y a t h i s Lakes D i s t r i c t s i t e s , 
Then a steep and f i n a l d e c l i n e o f elm and p a r t i c u l a r l y 
oak occurs a s s o c i a t e d w i t h h i g h c h a r c o a l l e v e l s , and 
r i s e s i n P t e r i d i u m and gra s s e s . I t i s a t t h i s p o i n t 
t h a t the major change i n t h e diagram o c c u r s , when b o t h 
elm and oak are d r a s t i c a l l y reduced t o a p o i n t from which 
n e i t h e r r e c o v e r i n t h e remainder o f the diagram. At 
Black Lough, t h e "Elm D e c l i n e " i s v e r y much an "Elm and 
Oak D e c l i n e " w i t h oak a c t u a l l y s u f f e r i n g a r e l a t i v e l y 
g r e a t e r r e d u c t i o n than elm. The p a t t e r n o f l i m i t e d 
r e c e s s i o n f o l l o w e d by temporary r e g r o w t h and then heavy 
impa c t would be i n ac c o r d w i t h t h e l i k e l y e f f e c t s on 
v e g e t a t i o n o f t h e a r r i v a l and d e p a r t u r e o f a r e l a t i v e l y 
l ow impact c u l t u r a l group and i t s replacement by a new 
im m i g r a n t c u l t u r e w i t h a h i g h e r p o p u l a t i o n and advanced 
a g r i c u l t u r a l t e c h n o l o g y , 'The c o n t i n u e d appeal o f elm 
as a s t o c k f o o d t o t h i s group and t h e g e n e r a l c l e a r a n c e 
p r e s s u r e on the l i m i t e d areas o f b e t t e r s o i l f a v o u r e d by 
elm, Av^ould then be s u f f i c i e n t t o cause i t s s e l e c t i v e 
removal f r o m the v e g e t a t i o n o f a r e g i o n . The v a l u e o f 
a c t u a l l y r e t a i n i n g areas o f oak and h a z e l f o r the p r o -
v i s i o n o f swine mast has been argued by I v e r s e n ( 1 9 7 3 ) 
and may account f o r the l e v e l l i n g - o f f o f the oak d e c l i n e 
a t 5 - 1 0 J o o There i s no s t r a t i g r a p h i c o r g e n e r a l b o t a n i c a l 
evidence t o suggest a c l i m a t i c change a t t h i s t i m e . 
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Indeed, the r i s e o f c u l t u r a l i n d i c a t o r s and the d e c l i n e 
o f elm and oak are so c l o s e l y a s s o c i a t e d i n the Black 
Lough diagram t h a t i t i s d i f f i c u l t t o l o o k beyond a 
d i r e c t a n t h r o p o g e n i c cause. 
The l e a v e s o f T i l i a and F r a x i n u s are a l s o r e a d i l y 
eaten by c a t t l e and i t has been argued by Turner ( 1 $ 6 2 ) 
t h a t the T i l i a d e c l i n e observed i n many B r i t i s h p o l l e n 
diagrams may a l s o be the r e s u l t o f human a c t i v i t y . Both 
T i l i a and F r a x i n u s have a v e r y l i m i t e d o c c urrence i n 
the B l a c k Lough diagram which suggests t h a t t he s i t e i s 
a t the l i m i t o f t h e i r e n v i r o n m e n t a l ranges. I t i s 
n o t i c e a b l e , however, t h a t a l t h o u g h g e n e r a l l y sparce, 
T i l i a e s t a b l i s h e s a more r e g u l a r presence a c t u a l l y 
d u r i n g the p e r i o d o f maximum l a n d o c c u p a t i o n a f t e r the 
elm d e c l i n e d i s a p p e a r s a t the c l o s e o f phase C f o r some 
c o n s i d e r a b l e t i m e . F r a x i n u s appears i n t e r m i t t e n t l y up 
t o the ti m e o f the i n i t i a l d e c l i n e o f elm and d i s a p p e a r s 
p r i o r t o phase A a l s o f o r a c o n s i d e r a b l e t i m e . I t i s 
p o s s i b l e t h a t t he p i o n e e r N e o l i t h i c / M e s o l i t h i c h e r d i n g 
group was r e s p o n s i b l e f o r t h e disappearance o f the l i m i t e d 
amount o f F r a x i n u s a t t h i s t i m e under t h e p r e s s u r e o f i t s 
use f o r a n i m a l f o d d e r . The e x p l a n a t i o n f o r the i n c r e a s e d 
T i l i a presence d u r i n g the o c c u p a t i o n phase would seem to 
i n v o l v e t h e encouragement o r even management o f T i 1 i a by 
the i m m i g r a n t g r o u p 0 The r e g i o n i s m a r g i n a l f o r T i l i a 
b u t the r e g u l a r r e c o r d i n g o f i t s p o l l e n d u r i n g t h i s 
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p e r i o d would appear t o c o n f i r m i t s presence e s p e c i a l l y 
when a degree o f u n d e r - r e p r e s e n t a t i o n i s taken i n t o 
a ccount. The t r e e i s c e r t a i n l y u s e f u l as a source o f 
s t o c k f o d d e r and a l s o a t t r a c t s honey bees which may have 
been h i g h l y v a l u e d by t h e N e o l i t h i c f a r m e r s 0 The d i s -
appearance o f the t r e e towards the end o f stage C may 
r e f l e c t the i n c r e a s e d p r e s s u r e b e i n g p l a c e d on f o d d e r 
r e s o u r c e s d u r i n g t he p e r i o d o f s o i l s t r e s s which p r o b a b l y 
preceeded t h e e m i g r a t i o n o f the b u l k o f the group. 
The r e d u c t i o n o f c l e a r a n c e p r e s s u r e a f t e r phase C 
i s most p r o b a b l y r e l a t e d t o s o i l d e t e r i o r a t i o n r e s u l t i n g 
f r o m two hundred y e a r s or more o f i n t e n s i v e e x p l o i t a t i o n 
o f the f o r e s t s o i l s i n the r e g i o n . The Draved e x p e r i -
ment ( i v e r s e n 1 9 5 6 ) demonstrated how the i n i t i a l l y h i g h 
crop p r o d u c t i v i t y o f the burned-over s i t e q u i c k l y d e t e r -
i o r a t e d a f t e r t h e f i r s t y e a r . A c o n t i n u i n g s e r i e s o f 
s m a l l c l e a r a n c e s would t h e r e f o r e be r e q u i r e d t o m a i n t a i n 
a g r i c u l t u r a l p r o d u c t i v i t y f o r the N e o l i t h i c communit}--
which would e v e n t u a l l y be f o r c e d t o move t o a d j a c e n t 
areas as l o c a l s o i l s became exhausted,, The complex 
p a t t e r n o f c o n t i n u i n g c l e a r a n c e and r e g e n e r a t i o n has 
been n o t e d i n phase C o f the p o l l e n diagram and a l s o the 
r e l a t i v e l y sudden p o i n t a t 249cm where the curves even-
o u t and r e g e n e r a t i o n b e g i n s 0 I t would seem l i k e l y 
t h a t a t t h i s p o i n t t he b u l k o f the l o c a l community began 
a m i g r a t i o n t o new a r e a s , p o s s i b l y r e p e a t i n g the process 
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t h a t caused them t o a r r i v e a t Black Lough i n the f i r s t 
i n s t a n c e . The p o s s i b i l i t y t h a t a p e r i o d o f w e t t e r 
c l i m a t e i n t e n s i f i e d the d e t e r i o r a t i o n o f s o i l o r 
re n d e r e d f u r t h e r l a n d c l e a r a n c e i m p o s s i b l e s h o u l d a l s o 
n o t be d i s m i s s e d as a c o n t r i b u t i n g f a c t o r i n the p e r i o d 
o f reduced i m p a c t on the v e g e t a t i o n t h a t now f o l l o w e d , 
6,3 CLEARANCE PRIOR TO THE RECORDING OF CEREAL-TYPE 
POLLEN (230cm-106cm) 
I n the absence o f C 14 dates the r e l a t i o n s h i p 
between c l e a r a n c e episodes and c u l t u r a l p e r i o d s becomes 
u n c e r t a i n above the F l a n d r i a n i / l l boundary. P o s s i b l e 
r e l a t i o n s h i p s a r e c o n s i d e r e d i n more d e t a i l i n the 
f o l l o w i n g c h a p t e r . I t i s most l i k e l y , however, t h a t 
the p e r i o d under p r e s e n t d i s c u s s i o n i n c l u d e s the l a t e r 
N e o l i t h i c , Beaker/Bronze Age and I r o n Ages, The appear-
ance o f the f i r s t c e r e a l - t y p e p o l l e n g r a i n a s s o c i a t e d 
w i t h a heavy c l e a r a n c e p e r i o d m a r k i n g t h e c l o s e o f t h e 
p e r i o d under d i s c u s s i o n suggests t h a t i t may extend up 
to the l a t e I r o n Age and the i n t r o d u c t i o n o f 5 e c a l e 0 
No a b s o l u t e c e r t a i n t y , however, can be a t t a c h e d t o t h i s 
t e n t a t i v e e s t i m a t i o n o f c u l t u r a l pei-iods, 
6,3,1 Zone BL X (249cm-144cm) ( r e f , f i g u r e s 18, 27, 31) 
The c h a r a c t e r o f the p e r i o d up t o the c l o s e o f BL X a t 
144cm i s one o f g e n e r a l l y l i m i t e d i mpact on a subs t a n -
t i a l l y wooded landscape w i t h s h o r t p e r i o d s o f more sub-
s t a n t i a l c l e a r a n c e a c t i v i t y d e p r e s s i n g t h e t r e e curve 
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and i n c r e a s i n g the h e r b p e r c e n t a g e of the vegetation„ 
A f t e r e ach such c l e a r a n c e the t r e e c u r v e f a i l s to 
r e c o v e r f u l l y w i t h the o v e r a l l e f f e c t b e i n g a v e r y 
g r a d u a l l y r e c e d i n g woodland and i n c r e a s i n g h e a t h com-
ponent o f the ve g e t a t i o n , , The changes a r e t r a n s i t i o n a l 
and g r a d u a l r a t h e r than sudden, and s u g g e s t a p r o g r e s s -
i v e l y i n t e n s i f y i n g land-use,, D u r i n g zone BL X, h e r b 
v a l u e s g e n e r a l l y r e t u r n to v e r y low l e v e l s a f t e r e a ch 
c l e a r a n c e a l t h o u g h the g r a d u a l l y i n c r e a s i n g s e v e r i t y 
f u r t h e r d e l a y s t h i s r e t u r n . The c l o s e of BL X c o i n c i d e s 
w i t h the l a s t complete r e t u r n o f h e r b p o l l e n to v e r y lo\ir 
l e v e l s , a f t e r w h i c h c l e a r a n c e i m p a c t i n c r e a s e s n o t i c e a b l y 
The c l e a r a n c e h i s t o r y d u r i n g BL X f i t s c l o s e l y T u r n e r ' s 
( 1 9 6 5 , 1970) model o f s m a l l temporary c l e a r a n c e s o f 
N e o l i t h i c and Bronze Age t i m e s i n which the l i f e - s t y l e 
i s c o n s i d e r e d to be one o f s h i f t i n g p a s t o r a l i s m and 
l i m i t e d a r a b l e f a r m i n g . I t might be seen a s a s e r i e s 
o f "landnam" type o c c u p a t i o n s a s groups a r e f o r c e d to 
move from an e x h a u s t e d environment to a new woodland 
a r e a . However, w h i l e the c l e a r a n c e s d u r i n g BL X 
c e r t a i n l y a p p e a r to be r e l a t i v e l y s m a l l and temporary, 
the o v e r a l l e f f e c t , so c l e a r l y r e g i s t e r e d i n the B l a c k 
Lough r e g i o n a l p o l l e n r e c o r d , i s s u f f i c i e n t to d e p r e s s 
c o m p l e t e l y oak and elm v a l u e s from the time o f the f i r s t 
m a j o r N e o l i t h i c a c t i v i t y 0 T h i s s u g g e s t s a c o n s i d e r a b l e 
o v e r a l l i m p a c t on the v e g e t a t i o n o f the r e g i o n even 
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though i t would tend to be p a t c h y , l e a d i n g to a m osaic 
of v e g e t a t i o n a t v a r i o u s s t a g e ? o f r e g e n e r a t i o n (shown 
a s C/R p e r i o d s on f i g u r e 31 )„ Ihe g e n e r a l dominance 
o f h a z e l , b i r c h and a l d e r d u r i n g BL X, and the v a r i a b l e 
but s t e a d i l y i n c r e a s i n g p e r c e n t a g e of E r i c o i d p o l l e n , 
P t e r i d i u m and Gramineae, s u p p o r t t h i s g e n e r a l a s s e s s m e n t 
o f the l a n d s c a p e c h a r a c t e r . T h e r e i s l i t t l e e v i d e n c e 
o f a r a b l e f a r m i n g d u r i n g t h i s p e r i o d , beyond the r e g u l a r 
a p p e a r a n c e o f a g r i c u l t u r a l i n d i c a t o r s p e c i e s such as 
Polygonumo A r t e m i s i a 0 Chenopodiaceae, Rumex and 
R a n u n c u l u s 0 The o c c u r r e n c e o f t h e s e s p e c i e s i s concen-
t r a t e d m a i n l y i n t o the s h o r t p h a s e s o f l i m i t e d c l e a r a n c e 
d u r i n g zone OL X ( a ) . T h i s zone between 249cm and 184cm 
ha s c o n s i d e r a b l e u n i f o r m i t y o f c h a r a c t e r i n v o l v i n g 
g e n e r a l l y low Gramineae v a l u e s and a c o n s i s t e n t wood-
l a n d component l a r g e l y composed of a l d e r and hazel„ 
The c l e a r a n c e e p i s o d e s become more i n t e n s e towards the 
top o f the zone a l t h o u g h the h e r b p e r c e n t a g e on each 
o c c a s i o n r e t u r n s r a p i d l y to n e a r z e r o v a l u e and t r e e 
p o l l e n r e c o v e r s completely,, The most s i g n i f i c a n t o f 
t h e s e temporary c l e a r a n c e s o c c u r s a t 202cm where a r i s e 
i n Gramineae, P l a n t a g o l a n c e o l a t a and E r i c o i d p o l l e n 
c o i n c i d e s w i t h a r e d u c t i o n i n h a z e l , a l d e r and oak (ref„ 
f i g u r e 1 8 ) 0 R e c o v e r y i s c omplete, however, by the 
f o l l o w i n g l e v e l a t 197cm 0 I t i s t e n t a t i v e l y proposed 
t h a t zone BL X ( a ) c o r r e s p o n d s w i t h the p e r i o d o f 
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N e o l i t h i c c u l t u r a l o c c u p a t i o n and the i n c r e a s i n g i n t e n -
s i t y o f c l e a r a n c e r e f l e c t s the developing' t e c h n o l o g y , 
i n c r e a s i n g p o p u l a t i o n and more s e t t l e d way o f l i f e of 
the p e o p l e . 
The p a t t e r n of c l e a r a n c e between 184cm and ikkcm 
h a s a d i f f e r e n t c h a r a c t e r from the p r e c e e d i n g p e r i o d , 
p r i n c i p a l l y c h a r a t e r i s e d by the more c o n t i n u o u s l y h i g h 
Gramineae l e v e l s m a i n t a i n e d between the major c l e a r a n c e 
p e a k s . The c l e a r a n c e i l l u s t r a t e d i n f i g u r e 27 between 
188cm and 166cm ( z o n e BL X ( b ) ) d e m o n s t r a t e s the s i g n i -
f i c a n t l y i n c r e a s e d i n t e n s i t y o f c l e a r a n c e o p e r a t i n g a t 
t h i s t i m e 0 I t i s s u g g e s t e d t h a t t h i s c l e a r a n c e p o s s i b l y 
marks the a r r i v a l o f B e a k e r / B r o n z e Age o r even I r o n Age 
groups i n the r e g i o n f o l l o w i n g a way o f l i f e s t i l l p r i n c i -
p a l l y b a s e d on semi-nomadic pas t o r a l i s j n . The g r a d u a l 
i n c r e a s e i n g r a s s e s and B r i c o i d s p e c i e s s u g g e s t s a more 
e f f e c t i v e and p r o l o n g e d woodland c l e a r a n c e than p r e v i o u s l y 
and p e r h a p s a more s e t t l e d l i f e - s t y l e . I t i s a d i f f e r e n c e 
i n d e g r e e , however, and r e f l e c t s a r e l a t i v e continuum i n 
l a n d - u s e p a t t e r n s from the more advanced N e o l i t h i c s t a g e 
i n t o Bronze Age c u l t u r e s 0 The l i k e l i h o o d of s i g n i f i c a n t 
Bronze Ago c l e a r a n c e b e i n g r e c o r d e d a t B l a c k Lough i s 
s u g g e s t e d by the n e a r b y Bronze Age c r e m a t i o n u r n e x c a v a t e d 
from Corbys Crags and a cup and r i n g marked s t o n e n e a r the 
p r e s e n t l a k e 0 Bronze Age groups c l e a r l y o c c u p i e d the 
immediate v i c i n i t y o f B l a c k Lough p o s s i b l y u s i n g i t f o r 
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summer g r a z i n g and c e r e m o n i a l a c t i v i t i e s , , 
The c l e a r a n c e e p i s o d e between 188cm and 166cm 
was q u i t e i n t e n s e b ut c e n t r e d c l o s e l y on the 175cm l e v e l . 
At t h i s p o i n t Gramineae i s n e a r i t s peak v a l u e , P l a n t a g o 
l a n c e o l a t a a t t a i n s 1 08° /o o f t o t a l p o l l e n and a v a r i e t y 
o f p l a n t s c h a r a c t e r i s t i c o f open o r d i s t u r b e d h a b i t a t s 
o c c u r . B e t u l a and Quercus p o l l e n s u f f e r marked d e c l i n e s 
to a g e n e r a l low p o i n t a t 175cm a f t e r w h i c h Quercus 
p a r t i a l l y r e c o v e r s and B e t u l a v a l u e s r i s e q u i t e s t e e p l y 
to l6e8°/o a t l62cm. H a z e l and h e a t h s p e c i e s b e g i n to 
i n c r e a s e between 175cm and 170cm as a g r i c u l t u r a l i n d i c a t o r 
h e r b s p e c i e s d e c l i n e . I t would a p p e a r t h a t the e n t i r e 
l a n d o c c u p a t i o n e p i s o d e i s completed w i t h i n the 20cm 
s e c t i o n o f sediment w h i c h would s u g g e s t an approximate 
time span o f some *t00 y e a r s i f c a l c u l a t e d on an a v e r a g e 
s e d i m e n t a t i o n r a t e o f 5cm/century ( W a l k e r 1 9 7 0 ) , 1 The 
a c t u a l p e r i o d o f o c c u p a t i o n between a p p r o x i m a t e l y 170cm 
and 179cm would be n e a r e r 200 y e a r s b a s e d on t h i s c a l -
c u l a t i o n . D u r i n g t h e c l e a r a n c e p e r i o d c h a r c o a l l e v e l s 
a r e moderate to h i g h , r e a c h i n g a peak a t 175cm and dec-
l i n i n g to l66cm„ Above l66cm the woodland does n o t 
f u l l y r e c o v e r and h e r b v a l u e s g e n e r a l l y remain a t about 
5°/o a p p r o a c h i n g the r e c u r r e n c e s u r f a c e a t l42cm c 
1 0 See a l s o s e c t i o n 6,6 
121 
6.3.2 Zone BL X I ( a ) 144cm-106cm) 
The c h a r a c t e r of the c l e a r a n c e i m p a c t changes more 
mar k e d l y beyond lkkcm a l t h o u g h i t i s s t i l l a p r o g r e s s i v e 
development o f l a n d - u s e p r e s s u r e , P l a n t a g o l a n c e o l a t a 
p o l l e n b e g i n a v i r t u a l l y c o n t i n u o u s c u r v e and Gramineae 
i n c r e a s e s t e a d i l y through the sub-zone. O t h e r open-
h a b i t a t h e r b s a r e p r e s e n t a t most l e v e l s i n s t e a d of 
b e i n g c o n c e n t r a t e d a l m o s t e n t i i e l y i n t o s h o r t p e r i o d s 
o f i n t e n s e c l e a r a n c e a s p r e v i o u s l y . Heath s p e c i e s i n 
f a c t d e c l i n e s t e a d i l y a f t e r an e a r l y i n c r e a s e to 55.8% 
a t 140cm, s u g g e s t i n g a more c o n t i n u o u s g r a z i n g p r e s s u r e 
on the h e a t h y openings i n the u p l a n d woodland and an 
e x t e n s i o n o f g r a s s y communities,, T i n s l e y ( 1 9 7 5 ) n o t e d 
a s i m i l a r e f f e c t i n the p l a n t s from N i d d e r d a l e Moors 
zone N-E, which she e x p l a i n e d a s a r e s p o n s e to i n c r e a s e d 
g r a z i n g p r e s s u r e , n o t i n g the comments o f B o u l e t (1939) 
on the p rofound e f f e c t o f sheep g r a z i n g i n r e s t r i c t i n g 
the s p r e a d o f C a l l u n a v u l g a r i s i n the Welsh u p l a n d s , 
A s i m i l a r e f f e c t i s seen on the p r e s e n t B l a c k Lough 
s u r f a c e i n which C a l l u n a v u l g a r i s i s r e s t r i c t e d to those 
s e c t i o n s o f the bog w h i c h a r e f e n c e d o f f from sheep and 
c a t t l e g r a z i n g . 
The o v e r a l l i m p r e s s i o n i s one o f a more s e t t l e d 
community, b a s e d h e a v i l y on p a s t o r a l f a r m i n g but n o t 
s u b j e c t to the c o n t i n u o u s m i g r a t i o n and r e c l e a r a n c e 
a s s o c i a t e d with the e a r l i e r p e r i o d . I t i s l i k e l y t h a t 
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t h i s p e r i o d encompasses much o f the I r o n Age, The 
t r e e p e r c e n t a g e i n f a c t t e n d s to i n c r e a s e v e r y s l i g h t l y 
o v e r a l l d u r i n g t h i s s t a g e s u g g e s t i n g t h a t e x i s t i n g open 
a r e a s were u s e d more e f f e c t i v e l y r a t h e r than o p e n ing 
new s e c t i o n s o f f o r e s t . C h a r c o a l l e v e l s t e n d to be 
l o w e r o v e r a l l , w i t h one major e x c e p t i o n a t 121cm when a 
v e r y h i g h c o n c e n t r a t i o n i s r e c o r d e d . The l o w e r c h a r c o a l 
p o s s i b l y s u g g e s t s h e a v i e r r e l i a n c e on implements f o r c l e a r 
f e l l i n g o r i t may i n d i c a t e n o n - l o c a l c l e a r a n c e . The 
c h a r c o a l peak was f o l l o w e d a t 118cm by a temporary peak 
i n E r i c o i d p o l l e n of 37. &°/° and a r e d u c t i o n i n t r e e p o l l e n 
to 23»^%o Oak p o l l e n r e c o r d s i t s s o l e r e c o v e r y s i n c e 
the elm d e c l i n e d u r i n g the l a t e r s t a g e o f t h i s p e r i o d 
when i t r i s e s a t ^^kcm to 24.3%» B i r c h and h a z e l a l s o 
m a i n t a i n a r e g u l a r l e v e l o f a r o und Z5°/o and elm i n c r e a s e s 
from a n i l r e c o r d i n g a t 144cm to 0,8$> a t 1 10cm, 
The c l o s e o f BL X I ( a ) i s marked by the o n s e t o f 
a p a r t i c u l a r l y i n t e n s e p e r i o d o f c l e a r a n c e q u i t e out o f 
c h a r a c t e r w i t h any p r e v i o u s r e c e s s i o n o f the woodland 
and i s a s s o c i a t e d w i t h the f i r s t r e c o r d e d c e r e a l - t y p e 
p o l l e n g r a i n . I t would seem l i k e l y t h a t t h i s c l e a r a n c e 
i s a s s o c i a t e d w i t h the more advanced t e c h n o l o g y o f the 
l a t e r I r o n Age and the a r r i v a l o f the Roman l e g i o n s . 
I t w i l l be d i s c u s s e d i n more d e t a i l i n s e c t i o n 6,4, 
The sequence o f l e v e l s between 144cm and 106crn 
r e p r e s e n t s a c o n t i n u a t i o n o f the t r e n d towards i n c r e a s e d 
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g r a s s p o l l e n but i n t e r e s t i n g l y , n o t a t the expense of 
f u r t h e r d e t e r i o r a t i o n o f the f o r e s t . The i m p r e s s i o n 
i s g a i n e d o f a more o r d e r e d l a n d s c a p e w i t h b e t t e r 
d e f i n e d and m a i n t a i n e d a g r i c u l t u r a l zones and more 
permanent s e t t l e m e n t s . I n s e c t i o n 2.5 i t was n o t e d 
t h a t t h e r e was an I r o n Age H i l l F o r t on the san d s t o n e 
escarpment above Corbys Crags and t h r e e I r o n Age s e t t l e -
ment s i t e s on the l o w l a n d s to the e a s t and n o r t h - e a s t 
of E d l i n g h a m . The e x i s t e n c e o f t h e s e s e t t l e m e n t s would 
p r o b a b l y s u g g e s t c o n t i n u e d a g r i c u l t u r a l u s e of the 
r e g i o n i n the v i c i n i t y o f Edlingham and B l a c k Lough but 
w i t h the c o n s i d e r a b l e d i f f e r e n c e from e a r l i e r p e r i o d s 
t h a t the s e t t l e m e n t s were r e l a t i v e l y permanent. The 
n e a r l y c o n t i n u o u s p r e s e n c e of P l a n t a g o l a n c e o l a t a and 
i n c r e a s i n g Gramineae v a l u e s i n d i c a t e s a c o n t i n u i n g 
p a s t o r a l b a s e to the economy. Wh i l e no c e r e a l - t y p e 
p o l l e n g r a i n s a r e r e c o r d e d , the s c a t t e r e d o c c u r r e n c e o f 
p o l l e n o f t e n a s s o c i a t e d w i t h c u l t i v a t i o n s u c h a s 
A r t e m i s i a . P l a n t a g o Major/Media. R a n u n c u l u s , Compositae, 
Polygonum and Chenopodiaceae s u g g e s t s a c o n t i n u i n g 
l i m i t e d g r a i n p r o d u c t i o n on the b e t t e r d r a i n e d s o i l s o f 
the v a l l e y s i d e s s The d e p r e s s i o n o f E r i c o i d p e r c e n t a g e 
s u g g e s t s an i n c r e a s e i n sheep g r a z i n g , p a r t i c u l a r l y on 
the u p l a n d r e g i o n s i n the v i c i n i t y o f B l a c k Lough where 
h e a t h s p e c i e s might be e x p e c t e d to m a i n l y o c c u r . I t 
i s a l s o n o t e d t h a t a l d e r d e c r e a s e s d u r i n g the middle o f 
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t h i s p e r i o d i n d i c a t i n g a p e r i o d of i n c r e a s e d c l e a r a n c e 
and u t i l i s a t i o n of r i v e r s i d e and bog margin s i t e s . 
There i s no s u g g e s t i o n o f the a l d e r d e c l i n e b e i n g l i n k e d 
w i t h a d r i e r p e r i o d a t t h i s s t a g e , s i n c e the s t r a t i g r a p h y 
between 142cm-100cm c o n s i s t s o f a l i g h t l y h u m i f i e d 
Sphagnum p e a t e 
6.4 CLEARANCE HISTORY AFTER THE APPEARANCE OF CEREAL-TYPE 
POLLEN» (l06cm-0cm) 
T h i s s e c t i o n of the p o l l e n diagram marks the o n s e t 
o f h e a v y f o r e s t r e c e s s i o n and the a p p e a r a n c e o f c e r e a l -
type p o l l e n . I t was a r g u e d i n 6 0 2 „ 4 t h a t the n a t u r e o f 
B l a c k Lough a s a p o l l e n catchment would p r e v e n t c e r e a l -
type p o l l e n from the s e l f - p o l l i n a t i n g c e r e a l s p e c i e s 
b e i n g r e c o r d e d u n l e s s grown on the immediate bog m a r g i n s . 
The r e c o r d i n g o f c e r e a l - t y p e p o l l e n s h o u l d t h e r e f o r e mark 
e i t h e r t h e a p p r o x i m a t e p o i n t a t w h i c h the wind p o l l i n a t e d 
r y e ( S e c a l e ) was i n t r o d u c e d o r a m a s s i v e l o c a l e x p a n s i o n 
o f g r a i n c u l t i v a t i o n around B l a c k L o u g h 0 S i n c e the 
t31ack Lough s i t e i s n o t c u r r e n t l y u s e d f o r c e r e a l c u l t i -
v a t i o n and h a s l i t t l e a p p e a l f o r t h i s type of a g r i c u l t u r e 
compared w i t h the r i c h e r , b e t t e r d r a i n e d v a l l e y s l o p e s 
below, i t i s c o n s i d e r e d t h a t the f o r m e r p o s s i b i l i t y i s 
more likely„ 'Ihe a p p e a r a n c e o f c e r e a l - t y p e g r a i n s a t 
89cm i s t h e r e f o r e o f c o n s i d e r a b l e s i g n i f i c a n c e and i s seen 
as i n d i c a t i v e o f more w i d e s p r e a d a r a b l e f a r m i n g on the 
v a l l e y s l o p e s n e a r Edlingham from l a t e I r o n Age and 
Roman t i m e s 9 
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6,4.1 106cm-84cm ( BL X I (b)) P r o b a b l e L a t e I r o n Age/ 
R o m a n o - B r i t i s h C l e a r a n c e , ( r e f . f i g u r e s 28, 31) 
The p e r i o d opens w i t h the o n s e t o f i n t e n s e c l e a r a n c e 
w h i c h a t i t s peak a t 94cm r e d u c e s the t r e e p e r c e n t a g e 
to 13,7%» P o l l e n o f h e r b a c e o u s t a x a r i s e a t t h i s 
l e v e l to 45,1% wh i c h i s i t s h i g h e s t v a l u e f o r the e n t i r e 
diagram,, B i r c h , h a z e l , a l d e r and oak a r e h e a v i l y r e d u c e d . 
While b i r c h , a l d e r and h a z e l r e c o v e r to some e x t e n t above 
80cm, oak g e n e r a l l y r e m a i n s a t v e r y low v a l u e s . As 
opposed to the d e p r e s s i o n i n woodland t a x a , E r i c o i d 
p o l l e n b e g i n s a g e n e r a l l y c o n t i n u o u s climb from 11,8% a t 
94cm to 88,6% a t 2cm, I t would appear t h a t the changes 
i n v e g e t a t i o n and p r o b a b l e d e t e r i o r a t i o n i n s o i l i n i t i a t e d 
d u r i n g t h i s c l e a r a n c e p e r i o d l e d to the e x p a n s i o n o f 
h e a t h y u p l a n d moors o v e r e x t e n s i v e a r e a s and c r e a t e d a 
p a t t e r n w h i c h h a s l a r g e l y c o n t i n u e d to the p r e s e n t day. 
The h e r b a c e o u s p o l l e n r e c o r d would s u g g e s t t h a t 
the o v e r a l l c l e a r a n c e e p i s o d e can be s u b d i v i d e d i n t o an 
e a r l i e r p a s t o r a l p hase, r e a c h i n g a peak between 110cm 
and 94cm, f o l l o w e d by more p r e d o m i n a n t l y a r a b l e f a r m i n g 
between 94cm and 80cm s F i g u r e 28 i l l u s t r a t e s the 
changes i n the p o l l e n r e c o r d i n d i c a t i n g t h e s e p h a s e s . 
I t i s s u g g e s t e d t h a t the change from a p a s t o r a l to an 
a r a b l e emphasis r e f l e c t s the a r r i v a l o f Roman l e g i o n s 
i n the d i s t r i c t 0 
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P a s t o r a l phase (110cm-9^cm) L a t e I r o n Age 
Gramineae p o l l e n r i s e s s t e e p l y from 106cm to a maximum 
v a l u e o f 280k°/> a t 97cm, from which p o i n t i t d e c l i n e s 
e q u a l l y s t e a d i l y to 2o0$> a t 8^cm„ C o i n c i d i n g w i t h the 
peak o f g r a s s e s , C o r y l o i d p o l l e n d e c l i n e s to i t s f i r s t 
minimum o f 13*7$ from which i t r e c o v e r s to 23.5$ a t 
9^cme E r i c o i d p o l l e n r e m a i n s a t a g e n e r a l l y even l e v e l 
of around 15$ u n t i l 9^cm when i t s r a p i d e x p a n s i o n begins,, 
P l a n t a g o l a n c e o l a t a r i s e s to a maximum o f 7»8% a t 9^cm 
from where i t d e c r e a s e s r a p i d l y to a n i l r e c o r d a t 80cm, 
P t e r i d i u m v a l u e s l a r g e l y p a r a l l e l P l a n t a g o l a n c e o l a t a 
r i s i n g to 13«7$ a t 97cm and d e c r e a s i n g to 0,k% a t 84cm„ 
A r a b l e phase (9^cm-80cm) R o m a n o / B r i t i s h 
D i r e c t e v i d e n c e o f c e r e a l c u l t i v a t i o n i n the form of two 
c e r e a l - t y p e p o l l e n g r a i n s i s found a t 89cm. At 80cm 
one C a n n a b i s g r a i n was r e c o r d e d . At t h i s p o i n t i n the 
diagram P l a n t a g o l a n c e o l a t a h a s dropped to low v a l u e s , 
g r a s s l a n d i s d e c r e a s i n g r a p i d l y , h e a t h i s i n c r e a s i n g 
r a p i d l y and C o r y l o i d p o l l e n h a s dropped to i t s second 
low p o i n t o f 16 08$„ 
D i s c u s s i o n 
The p a t t e r n o f a g r i c u l t u r a l i n d i c a t o r h e r b s d e m o n s t r a t e d 
i n f i g u r e 28 s u g g e s t s two p r i n c i p a l p e r i o d s o f a g r i c u l -
t u r a l a c t i v i t y , , Between 106cm and 97cm P. coronopus <, 
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Chenopodiaceae, A r t e m i s i a . S a x i f r a g a c e a e , Polygonum,, 
Rumex B R a n u n c u l u s and R o s a c e a e a r e r e c o r d e d , No open-
h a b i t a t h e r b s a r e r e c o r d e d a t 9^cm, Between 89cm and 
80cm P l a n t a g o coronopus„ P o t e n t i l l a t y p e , M e r c u r i a l l s 
Rumex and R a n u n c u l u s a r e r e c o r d e d . The b r e a k a t 9^ -cm 
c o i n c i d e s w i t h a r e c o v e r y o f h a z e l between i t s two low 
p o i n t s and a s l i g h t r i s e i n the Quercus c u r v e . The 
c h a r c o a l r e c o r d s a l s o d e m o n s t r a t e a d i v i s i o n between 
v e r y low l e v e l s up to 9^cm and medium l e v e l s a t 89cm 
and 8Ucm, The c a u s e o f t h i s d i v i s i o n r e m a i n s u n c l e a r 
s i n c e heavy c l e a r a n c e was c onducted d u r i n g the p e r i o d 
of low c h a r c o a l r e c o r d s . I t i s p o s s i b l e t h a t c l e a r a n c e 
i n the immediate v i c i n i t y o f the bog iras complete p r i o r 
to t h i s p o i n t and t h a t the e x t e n ded r e c e s s i o n of t r e e 
t a x a r e f l e c t s the r e g i o n a l p a t t e r n . The b u r n i n g of 
s t u b b l e and g r a s s e s p r i o r to crop r e p l a n t i n g , however, 
may have been more l o c a l and l e d to c h a r c o a l d e p o s i t i o n 
d u r i n g the a r a b l e p h a s e . 
The s i g n i f i c a n c e of the two a g r i c u l t u r a l p h a s e s 
w i t h i n one g e n e r a l p e r i o d of heavy c l e a r a n c e i s p o s s i b l y 
e x p l a i n e d i n terms o f the a r r i v a l of Roman l e g i o n s d u r i n g 
the l a t e I r o n Age, The s i g n i f i c a n c e o f the d i v e r s i o n 
of the D e v i l ' s Causeway (Roman r o a d ) towards Edlingham 
and the n e a r b y e s t a b l i s h m e n t o f two Roman f o r t s h a s been 
d i s c u s s e d i n s e c t i o n 2 0 6 0 H i c k s ( 1 9 7 1 ) has e s t a b l i s h e d 
t h a t i n North D e r b y s h i r e a r a b l e c u l t i v a t i o n became 
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i m p o r t a n t f o r the f i r s t time d u r i n g a p e r i o d (AD 40~410) 
which c o r r e l a t e s w i t h the Roman o c c u p a t i o n o f the r e g i o n 0 
Micks s u g g e s t s t h a t the l o c a l p r e s e n c e o f Roman F o r t s woul 
p r o v i d e a s t i m u l u s to g r a i n growing i n the r e g i o n i n 
which p a s t o r a l i s m had p r e v i o u s l y been t h e b a s i s of the 
economy,, The f i r s t heavy c l e a r a n c e a t t h i s s i t e i n 
North D e r b y s h i r e i s d a t e d to the l a t e I r o n Age (425 BC 
to AD 30) and i t i s s u g g e s t e d t h a t the I r o n Age p a s t o r a -
l i s t s c o n t i n u e d t h e i r f ormer way o f l i f e , b u t i n c r e a s e d 
the a r e a s u n d e r g r a i n c u l t i v a t i o n on the b e t t e r s o i l s 
o f the h i l l s l o p e s and v a l l e y s . I t i s a l s o n o t e d t h a t 
S e c a l e and C a n n a b i s were i n t r o d u c e d d u r i n g the p e r i o d o f 
the l a t e r Roman o c c u p a t i o n . The p a r a l l e l between H i c k s * 
f i n d i n g s and the sequence from B l a c k Lough i s s t r i k i n g 
and l e n d s s u p p o r t to the c u l t u r a l d i v i s i o n proposed f o r 
t h i s s e c t i o n o f the c l e a r a n c e h i s t o r y . 
6.4.2 84cm-48cm (B L X I (c) ) P o s t - R o m a n o - B r i t i s h 
Woodland R e g e n e r a t i o n ( r e f . f i g u r e 19) 
I n s e c t i o n 2.7 the p e r i o d o f economic and p o l i t i c a l 
d i s r u p t i o n f o l l o w i n g the Roman p e r i o d , from a p p r o x i m a t e l y 
the 6 t h c e n t u r y and c o n t i n u i n g i n t e r m i t t e n t l y u n t i l the 
Norman p e r i o d , was d i s c u s s e d . On the as s u m p t i o n t h a t 
the p r e v i o u s p e r i o d o f heavy c l e a r a n c e i s c o r r e l a t e d w i t h 
the time of Roman o c c u p a t i o n , i t would, a p p e a r t h a t the 
f o l l o w i n g p e r i o d o f f o r e s t r e g e n e r a t i o n r e f l e c t s the 
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time o f e a r l y M e d i e v a l economic r e c e s s i o n , , D u r i n g t h i s 
p e r i o d t r e e and h e r b p e r c e n t a g e s r e t u r n to a s i t u a t i o n 
s i m i l a r to t h a t a s s o c i a t e d w i t h the e a r l y I r o n Age, 
a l t h o u g h E r i c o i d p o l l e n r e m a i n s a t h i g h e r v a l u e s . Herb 
p o l l e n s t e a d i l y r e d u c e s from 84cm to r e a c h i t s l o w e s t 
v a l u e o f 1 0 k'/o a t 62cm 0 T r e e p o l l e n i n c r e a s e s q u i t e 
r a p i d l y from i t s minimum v a l u e o f 13,7% a t 94cm to r e a c h 
47o2% a t 80cm, from which l e v e l i t then r e c e d e s a g a i n to 
m a i n t a i n a g e n e r a l l e v e l o f a p p r o x i m a t e l y 25-30/?! u n t i l 
58cm D The r e g e n e r a t i n g t r e e s a r e m a i n l y b i r c h and a l d e r , 
w i t h oak r e m a i n i n g g e n e r a l l y u n d e r 5%, H a z e l r e c o v e r s 
to 2 6 0 1% a t 66cm and r e m a i n s o v e r 20% u n t i l 58cm„ Mo 
c e r e a l - t y p e p o l l e n g r a i n s a r e r e c o r d e d between 84cm-48cm 0 
The p o l l e n r e c o r d s u g g e s t s t h a t the l a n d s c a p e of 
t h i s p e r i o d i s one o f s e c o n d a r y v e g e t a t i v e s u c c e s s i o n , 
w i t h p r e v i o u s l y c u l t i v a t e d f i e l d s g r a d u a l l y b e i n g c o l o n i s e d 
by t h i c k e t s o f b i r c h and h a z e l w h i c h p r o g r e s s i v e l y shade 
out the g r a s s e s and o t h e r h e r b s . The i n i t i a l w i d e - s c a l e 
abandonment o f p r e v i o u s l y c u l t i v a t e d l a n d , r e f l e c t i n g 
a c o n s i d e r a b l e d e c r e a s e i n r u r a l p o p u l a t i o n , i s r e v e r s e d 
a t 80cm and a new e q u i l i b r i u m i s m a i n t a i n e d a t a r e l a t i v e l y 
low l e v e l o f a g r i c u l t u r a l a c t i v i t y . The d i s a p p e a r a n c e 
o f c e r e a l - t y p e p o l l e n s u g g e s t s a g e n e r a l r e v e r s i o n back 
to an I r o n Age s t y l e o f mixed p a s t o r a l f a r m i n g w i t h 
l i m i t e d g r a i n c u l t i v a t i o n on the b e t t e r s o i l s . P a s t o r a l 
f a r m i n g , however, a p p e a r s to have been m a i n t a i n e d a t 
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s u f f i c i e n t l e v e l o f i n t e n s i t y to c o n t r o l the f u r t h e r 
s p r e a d o f h e a t h v e g e t a t i o n d u r i n g t h i s period,, I t i s 
p o s s i b l e , however J, t h a t h e a t h had a l r e a d y a c h i e v e d a 
maximum e x t e n s i o n o v e r the s a n d s t o n e u p l a n d s and the 
f l u c t u a t i o n o f E r i c o i d p o l l e n p e r c e n t a g e s i n the p o l l e n 
diagram r e f l e c t s the p e r i o d i c e x p a n s i o n and c o n t r a c t i o n 
o f C a l l u n a on the bog s u r f a c e p e r h a p s r e l a t e d to sheep 
g r a z i n g p r e s s u r e a s a t present,, P l a n t a g o l a n c e o l a t a 
r e t a i n s a c o n t i n u o u s c u r v e e x c e p t a t the l e v e l o f maximum 
f o r e s t r e v i v a l (80cm)„ T h i s l e v e l a p p e a r s to mark the 
maximum p o i n t o f a g r i c u l t u r a l r e c e s s i o n and may w e l l 
c o r r e l a t e to the p e r i o d of w a r f a r e , famine and p l a g u e 
between AD 550 and AD 65O ( M o r r i s 1973)o F o l l o w i n g 
the low p o i n t o f h e r b p o l l e n a t 62cm a g r a d u a l r e c e s s i o n 
o f woodland and i n c r e a s e i n h e r b p o l l e n i s a g a i n s e t i n 
motion l e a d i n g up to a p e r i o d o f a l m o s t t o t a l c l e a r a n c e 
above ^8cm 0 
6 04„3 48cm-36cm (BL .XII ( a ) ) . " T o t a l " C l e a r a n c e ; 
Norman P e r i o d 
F i g u r e 29 i l l u s t r a t e s the r a p i d a g r i c u l t u r a l r e c o v e r y 
and a l m o s t t o t a l c l e a r a n c e of woodland f o l l o w i n g the 
e a r l y M e d i e v a l d e p r e s s i o n . C e r e a l p o l l e n e s t a b l i s h e s 
a c o n t i n u o u s c u r v e and P l a n t a g o l a n c e o l a t a s t e a d i l y drops 
to low v a l u e s o Gramineae p o l l e n c o n c e n t r a t i o n r i s e s to 
v e r y h i g h l e v e l s , but be c a u s e o f an even h i g h e r concen-
t r a t i o n o f E r i c o i d p o l l e n , i s l i m i t e d to 27 oh0/i> a t 36cm0 
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The d i f f e r e n c e between the summary t r e e / s h r u b / h e r b 
d i a g r a m s , w i t h and w i t h o u t E r i c o i d p o l l e n i n the sum, 
i n d i c a t e s the d o m i n a t i o n of the p o l l e n spectrum by 
E r i c o i d p o l l e n , . I t r i s e s to 80 0 Yh a t 44cm and g e n e r a l l y 
a v e r a g e s .about 50°/o0 T h i s r e f l e c t s to some degree the 
d r y i n g o f t he bog s u r f a c e and r e s u l t a n t p r o b a b l e colon-
i s a t i o n by Call u . n a a However, t h i s e x p a n s i o n of C a l l u n a 
i s p r o b a b l y a l s o a w i d e r r e a c h i n g one e x t e n d i n g o v e r 
much of the u p l a n d moor and h i l l regions,, I t p r o b a b l y 
a l s o r e f l e c t s a d e c r e a s e d emphasis on u p l a n d p a s t o r a l i s m 
a t a time o f p r o s p e r o u s g r a i n farming,, A l l t r e e t a x a 
a s w e l l a s h a z e l a r e p r a c t i c a l l y removed from the p o l l e n 
r e c o r d a t t h i s s t a g e , p a r t i c u l a r l y a t the peak of c l e a r -
ance a c t i v i t y betxveen 36cm and 42cm e A l d e r , h a z e l and 
b i r c h make a s l i g h t r e c o v e r y beyond 36cm. The peak of 
c l e a r a n c e and h e a t h growth c o r r e s p o n d s c l o s e l y w i t h h i g h 
c h a r c o a l l e v e l s a t 42cm and 40cm s u g g e s t i n g a c t i v e c l e a r -
ance and a g r i c u l t u r a l a c t i v i t y w i t h i n the immediate 
v i c i n i t y o f B l a c k Lough„ 
The l a n d s c a p e d u r i n g t h i s p e r i o d was p r o b a b l y 
c o n v e r t e d from a p a t c h y mosaic o f overgrown f i e l d s and 
d e s e r t e d d w e l l i n g s i n t o a h e a v i l y c u l t i v a t e d and v i r t u a l l y 
t r e e l e s s a g r i c u l t u r a l landscape,, The p r o l i f i c range of 
a r a b l e and p a s t o r a l i n d i c a t o r h e r b s c l u s t e r e d between 
48cm and 32cm on F i g u r e 29 i n d i c a t e s the i n t e n s i t y of 
mixed c e r e a l / l i v e s t o c k a g r i c u l t u r e i n the r e g i o n . The 
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c o n t i n u o u s l e v e l o f c e r e a l - t y p e p o l l e n between t h e s e 
l e v e l s s u g g e s t s a d i s t i n c t emphasis on g r a i n c u l t i v a t i o n . 
R u r a l p o p u l a t i o n l e v e l s c l e a r l y must have r e c o v e r e d 
s t e a d i l y p r i o r to and d u r i n g t h i s p e r i o d of a r a b l e 
f a r m i n g . V i l l a g e s such as Edlingham would have become 
f l o u r i s h i n g s e t t l e m e n t s h o u s i n g the r u r a l workers and 
p r o v i d i n g a g r i c u l t u r a l s e r v i c e s . L o c a l f i e l d s would be 
under i n t e n s i v e c u l t i v a t i o n and t h i c k e t s o f a l d e r , h a z e l 
and b i r c h would be c o p p i c e d o r c l e a r e d away. Demand 
f o r h u r d l e f e n c i n g , f u e l and c o n s t r u c t i o n t i m b e r would 
p l a c e a h e a v y c l e a r a n c e p r e s s u r e on r e m a i n i n g woodland. 
I t i s a p p a r e n t t h a t c l e a r a n c e r e a c h e d i t s g r e a t e s t i n t e n -
s i t y a t t h i s time f o r the e n t i r e diagram, w i t h l e s s t r e e 
p o l l e n b e i n g r e c o r d e d then than a t any o t h e r time b e f o r e 
o r s i n c e 0 
The i m p l i c a t i o n s of s u c h a c l e a r a n c e f o r p o p u l a t i o n 
growth, c u l t u r a l development and e n v i r o n m e n t a l impact a r e 
g r e a t . B . H . S l i c h e r Van Bath ( 1 9 6 3 ) d e s c r i b e s the p e r i o d 
from AD 1150 - AD 1300 as the " P r e c o c i o u s F l o w e r i n g " ( p 1 3 2 ) o f 
European a g r i c u l t u r e . He d e s c r i b e s advances i n t h e o l o g y , 
p h i l o s o p h y , a r c h i t e c t u r e and m a t e r i a l w e l l - b e i n g and an 
a s s o c i a t e d r i s e i n p o p u l a t i o n and p r o d u c t i v i t y . However, 
the r a p i d economic e x p a n s i o n was a c h i e v e d a t an e n v i r o n -
mental c o s t which l e d d i r e c t l y to i t s own d o w n f a l l a mere 
150 y e a r s l a t e r . He quotes the E n g l i s h h i s t o r i a n P ostan 
(1950) c o n c e r n i n g the p e r i o d a f t e r the r a p i d e x p a n s i o n of 
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the 13 c e n t u r y c "the honeymoon o f h i g h y i e l d s was 
sxicceeded by l a r g e p e r i o d s o f r e c k o n i n g , when the marginaJ. 
l a r d s } no l o n g e r new, punished the men who t i l l e d them, 
w i t h r e c u r r e n t i n u n d a t i o n s , d e s s i c a t i o n s and d u s t storms," 
t h 
The f a v o u r a b l e economic c o n d i t i o n s o f the 13 c e n t u r y 
( p r i c e o f wheat i n c r e a s e d almost Jx) l e d to the c u l t i -
v a t i o n o f i n c r e a s i n g l y m a r g i n a l l a n d s , and i t might w e l l 
be imagined t h a t the areas i n the immediate v i c i n i t y o f 
Black Lough were included,, T h i s m i g h t e x p l a i n the v e r y 
h i g h l e v e l o f herbaceous and shrub p o l l e n r e c o r d e d a t 
t h i s t i m e r e l a t i v e to t r e e s <, The r e s u l t o f the expansion 
i n t o m a r g i n a l l a n d s was t h a t the manuring from l i m i t e d farm 
animals c o u l d n o t be m a i n t a i n e d , s o i l n i t r o g e n r a p i d l y 
became exhausted, harve s t s f a i l e d and s e t t l e m e n t r e t r e a t e d , , 
The d e p l e t e d s o i l s were then c o l o n i s e d by grasses, h e a t h 
and b i r c h f u r t h e r e x t e n d i n g the open moorland and low 
scrubo The g e n e r a l demand on the environment f o r f u e l 
( p e a t and t r e e wood), c o n s t r u c t i o n t i m b e r , g a t h e r e d foods 
( n u t s , f r u i t s ) and the i n c r e a s e d p r e s s u r e o f a r a b l e and 
p a s t o r a l f a r m i n g g e n e r a l l y , o v e r s t r e t c h e d the a b i l i t y o f 
the economic and e n v i r o n m e n t a l system t o m a i n t a i n i t s e l f , , 
A g r i c u l t u r a l areas o f the c o n t i n e n t ( o l i c h e r Van Bath) 
and i n n o r t h e r n England (B,K, Roberts, p e r s o n a l communi-
c a t i o n ) a c t u a l l y r e c o r d a denser p o p u l a t i o n and h i g h e r 
number o f r e c o r d e d t e n a n t s i n the 1 3 ^ 1 c e n t u r y than t o d a y 0 
'Hie a g r i c u l t u r a l d e c l i n e r e s u l t i n g from t h i s e x c e s s i v e 
1 3^ 
f r a g m e n t a t i o n o f s m a l l h o l d i n g s and e n v i r o n m e n t a l m i s-
management was i n p r o g r e s s b e f o r e the a r r i v a l o f the 
l i l a c k Death from about '\r)k80 The c l i m a t i c d e t e r i o r a t i o n 
o f t he e a r l y decades o f the l ^ * 1 c e n t u r y p o s s i b l y a c c e l -
e r a t e d a d e c l i n e t h a t was a l r e a d y i n m o t i o n , and whic h 
was f u r t h e r deepened by the plagues c o n t i n u i n g spasmodi-
c a l l y up t o about 1405<> 
6 o k o k o 3 6 cm-12cm (j)L X l l ( b) ) L i m i t e d Woodland Recoverv 
F o l l o w i n g the p r e v i o u s p e r i o d o f q u i t e i n t e n s e a g r i c u l t u r a l 
a c t i v i t y the t r e e p o l l e n curve does r e c o v e r s l o w l y t o 
15o3/'3 a t 25cm 0 D u r i n g t h i s p e r i o d c e r e a l - t y p e p o l l e n 
again d i s a p p e a r s and the a g r i c u l t u r a l i n d i c a t o r s p e c i e s 
reduce i n f r e q u e n c y , Clramineae p o l l e n c o n c e n t r a t i o n 
decreases t o 606^0 a t 16cm and the growth, i n C r i c o i d per-
centage i s h e l d i n check a t c0^0'/o p r o b a b l y as a r e s u l t o f 
some expansion o f h a z e l , b i r c h and a l d e r and a r e t u r n to 
sheep g r a z i n g on the u p l a n d s . 
The r e g e n e r a t i o n d u r i n g t h i s p e r i o d i s r e l a t i v e l y 
l i m i t e d a l t h o u g h the r u r a l d e p r e s s i o n does appear q u i t e 
marked, The disappearance o f c e r e a l - t y p e p o l l e n and a 
low b u t c o n t i n u o u s l e v e l o f P l a n t a g o l a n c e o l a t a and o t h e r 
a g r i c u l t u r a l i n d i c a t o r herbs suggest a c o n s i d e r a b l e r u r a l 
d e p o p u l a t i o n and r e v e r s i o n t o a b a s i c a l l y p a s t o r a l economy 
s i m i l a r t o the e a r l y M edieval p e r i o d . The L i m i t e d regen-
e r a t i o n e v i d e n t i n the p o l l e n diagram i s p r o b a b l y a 
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r e f l e c t i o n o f the almost t o t a l c l e a r a n c e achieved d u r i n g 
the p r e v i o u s p e r i o d o f economic btioyancy 0 
T h i s p e r i o d o f r u r a l d e p r e s s i o n would seem t o be 
c o r r e l a t e d w i t h the y e a r s o f p l a g u e , famine and w a r f a r e 
t h t h o f the e a r l y *\k c e n t u r y e x t e n d i n g t o the mid-IS 
c e n t u r y d i s c u s s e d above 0 Lamb ( 1966) d i s c u s s e s the 
onset o f c l i m a t i c d e t e r i o r a t i o n during- the e a r l y lh^1 
c e n t u r y w h i c h c u l m i n a t e d i n a s e r i e s o f h a r v e s t d i s a s t e r s 
and f a m i n e , Z e i g l e r ( 1969) c l a i m s t h a t the Black Death 
alone accounted f o r a r u r a l d e p o p u l a t i o n d u r i n g the 
c e n t u r y o f 25-30'/o and l e d t o f i e l d s and e n t i r e e s t a t e s 
l y i n g waste f o r decades« I t i s s u r p r i s i n g then t h a t 
r e g e n e r a t i o n o f t h i s r e g i o n was n o t more marked s i n c e 
t h e r e i s no evidence t o suggest t h a t i t escaped the 
ravages o f t h e p e r i o d . Davies and T u r n e r (1979) quote 
from the i n q u i s i t i o p o s t mortem a f t e r the death o f the 
second L o r d Percy i n 1351 i n r e f e r e n c e to the ravages o f 
the Black Death i n the Township o f Chatton a few k i l o -
metres t o the n o r t h o f Edlingham i n N o r t h u m b e r l a n d 0 
"Of 27 bondage h o l d i n g s , 11 were l y i n g waste f o r l a c k o f 
t e n a n t s , and o u t o f 13 c o t t a g e s , 8 were waste and u n c u l t i -
v a t e d " (Davies and T u r n e r 1979 p o 8 0 l ) o I n a d d i t i o n 
Chatton and the n e i g h b o u r i n g C h i l l i n g h a m p e t i t i o n e d the 
k i n g f o r r e l i e f f rom t a x a t i o n i n 1 3 ^ due t o the ravages 
o f the r a i d i n g 3 c o t s 0 The d i f f i c u l t i e s f a c e d by Edlingham 
a t t h i s t i m e were a l s o e v i d e n t and are d i s c u s s e d i n 
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s e c t i o n 2 0 7 o N e v e r t h e l e s s , w h i l e the most l i k e l y 
e x p l a n a t i o n f o r the l i m i t e d r e g e n e r a t i o n would seem t o 
be r e l a t e d t o t h e degree o f p r e c e d i n g c l e a r a n c e , i t i s 
a l s o p o s s i b l e t h a t r u r a l d e p o p u l a t i o n was n o t as severe 
i n the Edlingham r e g i o n as t h a t r e c o r d e d i n o t h e r d i s -
t r i c t s , , As a r e s u l t , a g r i c u l t u r a l a c t i v i t y may have 
been m a i n t a i n e d a t a m o d e r a t e l y h i g h l e v e l a l t h o u g h r e -
v e r t i n g t o a p a s t o r a l base 0 S l i c h e r Van Bath ( 1963) 
n o t e s t h a t the B l a c k Death showed g r e a t r e g i o n a l d i f f e r -
ences w i t h some v i l l a g e s b e i n g d e p o p u l a t e d and o t h e r s n o t 
a f f e c t e d , . He a l s o observes t h a t l a r g e r farms grew a t 
the expense o f u n p r o f i t a b l e s m a l l e r h o l d i n g s d u r i n g the 
t h 
14 c e n t u r y , which would e f f e c t i v e l y m a i n t a i n a reason-
a b l e l e v e l o f a g r i c u l t u r a l p r o d u c t i o n and p r e v e n t wide-
s c a l e r e v e g e t a t i o n . 
6 D ^ o 5 o 12cm-0cm (BL X I I ( c ) ) Renewed Heavy Clearance 
P o l i t i c a l and economic s t a b i l i t y r e t u r n e d t o the n o r t h 
g r a d u a l l y f r o m t h e e a r l y 1500's and became complete w i t h 
the Union o f the Crowns i n 1603 0 I t i s l i k e l y t h a t the 
marked r i s e i n Gramineae p o l l e n , r e t u r n o f c e r e a l - t y p e 
p o l l e n and renewed heavy c l e a r a n c e o f t r e e t a x a above 
12cm r e l a t e s to t h i s p e r i o d 0 A r a b l e f a r m i n g c l e a r l y 
r e t u r n e d s t r o n g l y , b u t a t a l e v e l below t h a t o f the 
e a l i e r i n t e n s e a r a b l e f a r m i n g o f Norman times <, T h i s i s 
i l l u s t r a t e d most c l e a r l y on the n o n - E r i c o i d summary 
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graph (ref„ f i g u r e 19) i n which the l e v e l of t r e e c l e a r -
ance i s seen t o be l e s s than p r e v i o u s l y and o n l y m a i n t a i n e d 
b r i e f l y a t t h a t l e v e l , (The e x t r e m e l y h i g h E r i c o i d 
c o n c e n t r a t i o n s a t these l e v e l s obscures the t r u e percen-
tage r e l a t i o n s h i p between t r e e and h e r b taxa„ E r i c o i d 
percentage g e n e r a l l y exceeds 8C73 i n d i c a t i n g i t s dominance 
on the bog surface,,) The l o w e r c l e a r a n c e l e v e l p o s s i b l y 
r e f l e c t s a more l i m i t e d r u r a l p o p u l a t i o n as a l e g a c y of 
the and 15*^ c e n t u r i e s 0 I t may a l s o r e f l e c t the 
d i s r u p t i o n o f C i v i l War d u r i n g the l 6 4 0 * s a l t h o u g h t h i s 
e f f e c t would p r o b a b l y be too s h o r t term t o show up on the 
p o l l e n d i a g r a m 0 Of g r e a t e r l i k e l i h o o d i s the g r a d u a l 
spread o f a g r i c u l t u r a l improvement a f t e r the 1700's i n 
which e n c l o s u r e o f f i e l d s and the e s t a b l i s h m e n t of s h e l t e r 
b e l t s j, hedgerows and p l a n t a t i o n s became more common 0 
The numbers o f p o l l e n g r a i n s o f Pinus and Ulmus d i d i n 
f a c t i n c r e a s e a t the top l e v e l s o f the Black Lough 
diagram (5cm and 2cm) 9 w h i l e b i r c h and h a z e l p r a c t i c a l l y 
disappeared,, T h i s p o s s i b l y r e p r e s e n t s the b e g i n n i n g of 
the e s t a t e s movement and g e n e r a l farm improvement e p i -
tomised i n the work o f B a i l e y and C u l l e y (1805) (ref„ 
f i g u r e k)e The t o p sample a l s o marks the disappearance 
o f c e r e a l - t y p e p o l l e n which p o s s i b l y suggests an a g r i c u l -
t u r a l landscape changing t o the mixed p a s t o r a l emphasis 
o f the p r e s e n t day 0 This e f f e c t i s a l s o n o t e d by Davies 
and T u r n e r ( 1 9 7 9 ) who c o n s i d e r t h a t i t p r o b a b l y dates 
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f r o m the e a r l y 19 century„ They quote f r o m Hodgson 
( 1 8 2 7 ) who c o n s i d e r s t h a t n o r t h e r n Northumberland c o u l d 
n o t compete p r o f i t a b l y as a g r a i n g r o w i n g a r e a w i t h the 
S c o t t i s h g r a i n g r o w i n g r e g i o n s , whereas the growth o f 
p a s t o r a l a g r i c u l t u r e was w e l l s u i t e d t o i t s c l i m a t e and 
soils„ 
6 0 5 CORRELATION OF THE EDLINGHAM AND BLACK LOUGH DIAGRAMS. 
I t i s a t the BL X I I ( b - c ) boundary t h a t the 
Edlingham p o l l e n r e c o r d appears t o show the c l o s e s t 
c o r r e l a t i o n o P 0 A 0 Z o ED I (ref„ f i g u r e 13) i s c h a r a c t e r -
i s e d by i n c r e a s i n g v a l u e s o f Gramineae and o p e n - h a b i t a t 
h e r b s and d e c r e a s i n g v a l u e s o f Alnus , Quercus„ B e t u l a 
and C o r y l o i d p o l l e n , By the e a r l y stage o f ED I I a t 
98 cm j no Quercus o r Pinus p o l l e n , and o n l y 1, 1J« Be t u l a . 
1,,7'/o Alnus and 5»7% C o r y l o i d i s r e c o r d e d . Cereal g r a i n s 
are f i r s t r e c o r d e d a t 80cm and a g r i c u l t u r a l i n d i c a t o r or 
weed t a x a such as Senecio t y p e , M a t r i e a r i a t y p e , 
Taraxacum t y p e , Ranunculus„ Rosaceae, U m b e l l i f e r a e , 
Polygonum„ Rumex, and Pl a n t a g o are r e c o r d e d i n i n c r e a s i n g 
numbers,, Polygonum was p a r t i c u l a r l y numerous s u g g e s t i n g 
an emphasis on a r a b l e farming,, Plantago l a n c e o l a t a 
e s t a b l i s h e d a c o n t i n u o u s curve from 80cm t o the s u r f a c e . 
The c l e a r i m p r e s s i o n i s of a landscape u n d e r g o i n g the 
l a t t e r stages o f c l e a r a n c e (ED l ) l e a d i n g t o a p e r i o d of 
i n t e n s i v e , p r e d o m i n a n t l y a r a b l e f a r m i n g (ED II)„ The 
1 3 9 
l e v e l a t 2cm a l s o r e f l e c t s a s i m i l a r i n c r e a s e i n Pinus 
t o the 2cm a t Black Lough, a l t h o u g h no Ulmus p o l l e n 
appearso C o r y l o i d and Be t u l a p o l l e n a l s o i n c r e a s e 
s l i g h t l y a t t h i s l e v e l perhaps r e f l e c t i n g l o c a l c o l o n i s -
a t i o n o f the m i r e margins* 
There i s every i n d i c a t i o n t h a t the ED 13 p o l l e n 
t h 
r e c o r d from Edlingham m i r e dates from about the 17 
c e n t u r y c o i n c i d i n g w i t h the f i n a l i n t e n s i v e c l e a r a n c e 
a s s o c i a t e d w i t h the r e v i v a l o f r u r a l land-use a f t e r about 
1600„ T h i s c o n c l u s i o n i s s u p p o r t e d by the occurrence o f 
fragments o f earthenware m a t e r i a l s i m i l a r t o t h a t used i n 
d r a i n a g e p i p e s a t a depth o f 118cm a t the ED l / l l boundary. 
The m a t e r i a l c o n s i s t e d o f c h i p s o f earthenware t h a t appear-
ed t o have been l a i d on t h e o r i g i n a l s u r f a c e and become 
enveloped w i t h i n t h e g r o w i n g d e t r i t u s o r g a n i c m a t r i x . 
I t formed a smooth i m p r i n t w i t h i n the e n c a s i n g o f peat 
and gave the d i s t i n c t i m p r e s s i o n o f h a v i n g been l a i d d c m 
i n - s i t u r a t h e r than as the r e s u l t o f e x c a v a t i o n fro:a a 
h i g h e r s u r f a c e . I t i s t e n t a t i v e l y equated w i t h e a r l y 
d r a i n a g e a t t e m p t s a t the wot and r a p i d l y a c c u m u l a t i n g 
t h 
m i r e s u r f a c e d u r i n g the e a r l y 18 c e n t u r y . The over-
l a y i n g l a y e r s o f s i l t y c l a y s and o r g a n i c s i l t s a t t e s t to 
the f o l l o w i n g inwash o f m i n e r o g e n i c m a t e r i a l s from the 
c u l t i v a t e d f i e l d s a d j a c e n t d u r i n g the r e - e s t a b l i s h m e n t 
o f a r a b l e f a r m i n g i n the r e g i o n (ED l)„ 
6 Q 6 PEAT DEPOSITION RATES AND THE CHRONOLOGY OF 
CLEARANCE HISTORY. 
The r a t e o f gro w t h o f peat bogs f l u c t u a t e s q u i t e 
w i d e l y depending p r i n c i p a l l y upon the dampness o f the 
bog s u r f a c e , which i n t u r n i s r e l a t e d d i r e c t l y t o the 
l e v e l o f the w a t e r - t a b l e and/or l e v e l o f p r e c i p i t a t i o n 0 
A v a r y i n g w a t e r - t a b l e may r e s u l t e q u a l l y from c l i m a t i c 
change, o r the i n f l u e n c e o f man i n c a u s i n g i n c r e a s e d 
r u n - o f f t h r o u g h c l e a r a n c e o f a d r a i n a g e b a s i n 0 Walker 
( 1 9 7 0 ) e s t i m a t e d an average r a t e o f pe a t g r o w t h f o r 
B r i t i s h p e at bogs o f c G 5 c m / c e n t u r y which was g e n e r a l l y 
c o n f i r m e d by H i b b e r t and S w i t s u r (1976)° The d e t e r m i n -
a t i o n o f s e d i m e n t a t i o n r a t e s i s based on a s e r i e s o f 
r a d i o c a r b o n dates p l a c e d e v e n l y t h r o u g h t h e d e p o s i t 
r e s u l t i n g i n a s e r i e s o f average growth r a t e s f o r the 
v a r i o u s d a t e d sections,, With s u f f i c i e n t dates the 
v a r y i n g s e d i m e n t a t i o n r a t e s s h o u l d be r e f l e c t e d i n the 
degrees o f h u m i f i c a t i o n a s c r i b e d t o the v a r i o u s s t r a t i -
g r a p h i c l e v e l s o A h i g h r a t e o f c a l c u l a t e d p e a t growth 
which c o i n c i d e s w i t h a w e l l h u m i f i e d monocot peat would 
suggest t h a t e i t h e r the r a d i o c a r b o n dates are suspect o r 
the s t r a t i g r a p h i c d e s c r i p t i o n was i n e r r o r 0 I n t h i s way 
the s t r a t i g r a p h i c d e s c r i p t i o n may p r o v i d e a check on the 
g e n e r a l r e l i a b i l i t y o f the r a d i o c a r b o n d a t e s . T h i s 
r e l a t i o n s h i p has been used t o p r o v i d e an i n d i r e c t means o 
t e s t i n g the t e n t a t i v e c u l t u r a l sequence d i s c u s s e d above, 
I n tho p l a c e o f r a d i o c a r b o n dates f o r the d e t e r m i n -
a t i o n o f s e d i m e n t a t i o n r a t e s , the sequence o f proposed 
c u l t u r a l b o u n d a r i e s has been a l l o c a t e d an e s t i m a t e d date 
based on e x i s t i n g knowledge o f the c u l t u r a l p e r i o d s , 
Whereas these d a t e s are r e l a t i v e l y p r e c i s e l y known from 
the a r r i v a l o f the Roman l e g i o n s t o the p r e s e n t day, they 
are r a t h e r i m p r e c i s e l y known beyond t h a t . F o r t u n a t e l y , 
the b r o a d l y synchronous event o f the elm d e c l i n e p r o v i d e s 
a r e a s o n a b l y a c c u r a t e base date f o r the main p e r i o d o f 
c u l t u r a l i mpact and a l l o w s an o v e r a l l s e d i m e n t a t i o n r a t e 
to be c a l c u l a t e d . The f o l l o w i n g date e s t i m a t i o n s have 
been used i n the c a l c u l a t i o n s . 
2cm AD 1950 Top l e v e l sampled 
12cm AD 1700 A g r i c u l t u r a l improvements b e g i n 
46cm AD 1100 S t a r t o f l a t e r M i d d l e Ages 
a g r i c u l t u r a l boom 
89cm AD 500 Post R o m a n o - B r i t i s h d e c l i n e begins 
106cm 0 L a t e I r o n Age c l e a r a n c e begins 
ikkcm DC 500 1 s t I r o n Age c l e a r a n c e i n d i c a t e d 
260cm BC 3300 Elm D e c l i n e 
(The dates f o r the elm d e c l i n e , I r o n Age c l e a r a n c e and 
I r o n Age/Romano-British p e r i o d are based on a concensus 
o f dates f r o m e x i s t i n g s t u d i e s i n n o r t h - e a s t England 
d i s c u s s e d i n c h a p t e r 7 o ) 
The r e s u l t a n t s e d i m e n t a t i o n r a t e s are shown i n com-
p a r i s o n w i t h t h e h u m i f i c a t i o n assessments on f i g u r e 32, 
S e d i m e n t a t i o n r a t e s range between 7 o 6 and 3 o 4 c m / c e n t u r y 
which i s w i t h i n "normal" ranges f o r B r i t i s h r a i s e d bogs, 
'Hie p r i n c i p a l d i v i s i o n s between the zones o f h i g h ( S h 3 ) , 
1^2 
low (Shi) and h i g h (Sh3) h u m i f i c a t i o n , are r e f l e c t e d 
i n the s e d i m e n t a t i o n r a t e s . The c o r r e l a t i o n between 
h i g h h u m i f i c a t i o n and low s e d i m e n t a t i o n r a t e s a t the 
s u r f a c e (Sh3 and ka8cm/century) and the c o n t r a s t to be 
seen i n h u m i f i c a t i o n and s e d i m e n t a t i o n r a t e s a t the 
r e c u r r e n c e s u r f a c e l e v e l (lU2cm) i s marked. The 
Sh3,/Sh1 boundary a t 65cm i s a l s o r e f l e c t e d i n a t r a n -
s i t i o n i n s e d i m e n t a t i o n r a t e s f r o m 6.0 t o 6.7cm/century, 
w i t h a break between 89cm and 106cm, a l t h o u g h the d a t e d 
l e v e l s do n o t c o i n c i d e w i t h the s t r a t i g r a p h i c boundary. 
The s t r a t i g r a p h y between 65cm and 100cm i s a mixed zone 
i n which Eriophorum peat occurs i n a band between 90cm 
and 100cm. Eriophorum p r e s e n t s c o n s i d e r a b l e d i f f i c u l t y 
i n the assessment o f h u m i f i c a t i o n l e v e l s , e s p e c i a l l y when 
c o n t a i n e d w i t h i n a zone o f mixed p e a t s . Coming as i t 
does between Sphagnum peat below and mixed Sphagnum-
monocot peat above, i t p r o b a b l y r e p r e s e n t s a p e r i o d o f 
d r i e r c o n d i t i o n s and slow peat g r o w t h . While the 
f i b r o u s m a t r i x d i d n o t appear t o be h e a v i l y broken down, 
i t a lmost c e r t a i n l y s h o u l d have been c l a s s i f i e d a t a 
h i g h e r l e v e l o f h u m i f i c a t i o n than the peats above and 
below. The p e r i o d o f low s e d i m e n t a t i o n r a t e (3«4cm/century 
c o i n c i d i n g c l o s e l y w i t h t h i s s t r a t u m would be q u i t e i n 
o r d e r i n terms o f the type o f d r i e r bog s u r f a c e i n which 
Eriphorum would dominate. I n g e n e r a l i t i s c o n s i d e r e d 
t h a t the r e s u l t s o f the s e d i m e n t a t i o n c a l c u l a t i o n o f f e r 
1^3 
some s u p p o r t t o the scheme o f c u l t u r a l d i v i s i o n s proposed, 
a l t h o u g h the i n t r i n s i c l a c k o f p r e c i s i o n i n v o l v e d r u l e s 
out any more than a t e n t a t i v e c o n c l u s i o n 0 
607 A RELATIONSHIP BETWEEN PEAT STRATIGRAPHY AND 
CLEARANCE HISTORY 
I t i s n o t i c e a b l e t h a t the onset o f the two major 
p e r i o d s o f i n c r e a s e d c l e a r a n c e l e a d i n g t o heavy a r a b l e 
f a r m i n g c o i n c i d e s c l o s e l y w i t h s t r a t i g r a p h i c zones 
i n d i c a t i n g d r i e r bog c o n d i t i o n s , The f i r s t o f these 
i n v o l v e s a band o f Eriophorum peat a t 90cm-100cm 
( d i s c u s s e d above i n 6„6) which c o i n c i d e s w i t h the f i r s t 
p e r i o d o f heavy c l e a r a n c e a s s o c i a t e d t e n t a t i v e l y w i t h 
the l a t e I r o n Age and Roman p e r i o d 0 The second i s a t 
65cm c o i n c i d i n g w i t h the b e g i n n i n g o f the steep r i s e i n 
herb p o l l e n and d e c l i n e i n t r e e p o l l e n l e a d i n g up t o 
the massive c l e a r a n c e t e n t a t i v e l y a s s o c i a t e d w i t h Norman 
times o 
I t i s p u r e l y s p e c u l a t i v e t o suggest a causal assoc-
i a t i o n between the upsurge i n c l e a r a n c e and the e n v i r o n -
mental c o n d i t i o n s l e a d i n g t o a d r i e r bog s u r f a c e , b u t 
the c o i n c i d e n c e i s s t r i k i n g , , A p u r e l y e n v i r o n m e n t a l 
e x p l a n a t i o n f o r major changes i n the r u r a l economy i s 
u n d o u b t e d l y an o v e r s i m p l i f i c a t i o n o f complex p o l i t i c a l , 
s o c i a l , economic, t e c h n o l o g i c a l and e n v i r o n m e n t a l processes 
N e v e r t h e l e s s , i n times o f l i m i t e d t e c h n o l o g y and l o c a l 
systems o f p o l i t i c a l , s o c i a l , and economic management, 
the e n v i r o n m e n t a l f a c t o r must become an i m p o r t a n t one 0 
S l i c h e r Van Bath (1963) p o i n t s o u t t h a t a g r i c u l t u r a l 
p r o d u c t i o n b e f o r e t he 19**1 c e n t u r y was c o n c e n t r a t e d 
almost e x c l u s i v e l y on s e l f - s u f f i c i e n c y , i 0 e c p r o v i d i n g 
f o o d f o r the immediate household group. The balance 
between area o f l a n d used, the i n t e n s i t y o f f a r m i n g 
t e c h n i q u e and s i z e o f the p o p u l a t i o n was c r i t i c a l and 
f r a g i l e . Van Bath i l l u s t r a t e s t h i s r e l a t i o n s h i p 
d i a g r a m m a t i c a l l y as f o l l o w s : (p<>9) 
E e o o Environment 
P ,,, P o p u l a t i o n 
A , 0 , E x p l o i t e d area 
F ,,, Farming t e c h n i q u e s / 
p knowledge 
With s e t t l e d c u l t u r a l groups the area a v a i l a b l e f o r 
a r a b l e c u l t i v a t i o n (A) was s e v e r e l y l i m i t e d because o f 
the need t o manure the ground w i t h e i t h e r c a t t l e dung o r 
t u r f to m a i n t a i n p r o d u c t i v i t y . Farming t e c h n i q u e was 
i n h e r e n t l y c o n s e r v a t i v e b e i n g passed-on t h r o u g h gener-
a t i o n s and changing o n l y s l o w l y . Since p o p u l a t i o n l e v e l 
i s m a i n l y a f u n c t i o n o f the o t h e r v a r i a b l e s i t f o l l o w s t h a t 
the e n v i r o n m e n t a l f a c t o r i s the major u n c o n t r o l l e d i n f l u -
ence on the i n t e n s i t y o f f a r m i n g and r e l a t e d p o p u l a t i o n 
l e v e l s . I t i s n o t e d by Van Bath t h a t a r e l a t i v e l y s m a l l 
i n c r e a s e i n seed sown r e l a t i v e t o y i e l d , ( s e e d / y i e l d r a t i o ) , 
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p r o v i d e s p r o p o r t i o n a t e l y l a r g e r r e t u r n s i n the form o f 
s u r p l u s p r o d u c t i o n which i n t u r n r e s u l t s i n a g r o w i n g 
p o p u l a t i o n , i n c r e a s e d i n v e s t m e n t i n f a r m i n g and a f u r t h e r 
i n c r e a s e i n f a n n i n g i n t e n s i t y . The e f f e c t i s c u m u l a t i v e 
as i l l u s t r a t e d below, w i t h the g r e a t e s t i n c r e a s e b e i n g 
a f t e r the i n i t i a l i n c r e a s e s i n s e e d / y i e l d r a t i o . 
m o d i f i e d a f t e r B.H.Slicher 
Van Bath (1963)p«20 
Farm Area I 
( h e c t a r e s ) 1 
Bread Graxn 
7// / 7X rz / / / / / 
1 8 
Seed/Yield R a t i o 
Since e a r l y a g r i c u l t u r e was c o n s t a n t l y a t t h e l o w e r l i m i t 
of the graph w i t h much o f the seed p r o d u c t i o n b e i n g used 
f o r seed corn and the remainder consumed, the response 
t o any a m e l i o r a t i n g o r d e t e r i o r a t i n g f a c t o r which i n c r e a s e d 
or decreased y i e l d would be r a p i d o I n t h i s way i t i s con-
s i d e r e d p o s s i b l e t h a t c l i m a t i c changes r e f l e c t e d i n the 
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bog s u r f a c e v e g e t a t i o n c o u l d have an i m p o r t a n t t r i g g e r -
i n g e f f e c t on the i n t e n s i t y o f e a r l y a g r i c u l t u r a l a c t i v i t y , , 
The a c t u a l b alance between e n v i r o n m e n t a l „ p o l i t i c a l s , 
s o c i a l ( , economic and t e c h n o l o g i c a l f a c t o r s i n p r e h i s t o r i c 
f a r m i n g remains a m a t t e r f o r s p e c u l a t i o n 0 The p r e s e n t 
d a t a s u g g e s t s , however, t h a t the e n v i r o n m e n t a l f a c t o r 
connected w i t h l a t e I r o n Age and Norman a g r i c u l t u r a l 
advances may be o f c o n s i d e r a b l e s i g n i f i c a n c e , , 
6 0 8 SUMMARY OF BLACK LOUGH CLEARANCE HISTORY 
The p e r i o d s o f c l e a r a n c e ( c ) , r e g e n e r a t i o n ( R ) 
and mixed c l e a r a n c e and r e g e n e r a t i o n ( C / R ) a re shown 
d i a g r a m m a t i c a l l y i n f i g u r e 31„ The mixed C/R p e r i o d 
r e p r e s e n t s a complex mosaic o f r e g e n e r a t i n g and tempor-
a r i l y c l e a r e d areas a p p r o x i m a t e l y e q u i v a l e n t t o Tu r n e r ' s 
( 1965) concept o f s m a l l temporary clearances,, I t i s 
m a i n l y a s s o c i a t e d w i t h t h e N e o l i t h i c and Bronze Age 
peri o d s o The t e n t a t i v e a s s o c i a t i o n o f the c l e a r a n c e 
and r e g e n e r a t i o n phases w i t h c u l t u r a l p e r i o d s i s based 
on d a t a d i s c u s s e d more f u l l y i n c h a p t e r 7„ 
1 ^ 7 
- CHAPTER 7 -
REGIONAL CORRELATION OF THE BLACK LOUGH FLANDRIAN I I I 
CLEARANCE HISTORY ( r e f , f i g u r e s 1 , 33) 
7 o 1 CORRELATION WITH OTHER POLLEN DIAGRAMS FROM THE REGION 
Only one o t h e r s t u d y concerned p r i n c i p a l l y w i t h the 
impact o f human a c t i v i t i e s on the v e g e t a t i o n , has been 
conducted i n Northumberland (Davies 1 9 7 8 , Davies and 
Tur n e r (1979). Davies ( 1 9 7 8 ) examined f o u r s i t e s l o c a t e d 
n ear areas o f p r e h i s t o r i c remains and e s t a b l i s h e d a s e r i e s 
o f r a d i o c a r b o n d a t e d c l e a r a n c e phases f o r t h r e e o f the 
s i t e s ( F e l l End Moss, Steng Moss and Camp H i l l Moss), 
Camp H i l l Moss i s l o c a t e d on a F e l l Sandstone r i d g e v e r y 
s i m i l a r i n n a t u r e and e l e v a t i o n (205m O.D.) t o the Black 
Lough s i t e , and some 20km t o the n o r t h near the v i l l a g e 
o f C h i l l i n g h a m 0 I n c o n t r a s t w i t h B l a c k Lough, however, 
i t i s a r e l a t i v e l y s m a l l bog o c c u p y i n g a d e p r e s s i o n i n 
the b o u l d e r c l a y and would l a r g e l y r e c e i v e a l o c a l p o l l e n 
catchment,, U n f o r t u n a t e l y , a t t h i s s i t e the upper two 
dates i n the p e r i o d beyond the I r o n Age are u n r e l i a b l e so 
i t i s n o t p o s s i b l e to e s t a b l i s h an approximate chronology 
f o r B lack Lough from t h i s s i t e c The e s s e n t i a l l y l o c a l 
r e c o r d a t Camp H i l l Moss would a l s o c o m p l i c a t e any d i r e c t 
c o r r e l a t i o n , , Of the o t h e r s i t e s , Steng Moss would appear 
t o o f f e r t h e n e a r e s t comparison t o Blac k Lough, b e i n g a 
l a r g e u p l a n d moss (305m 0 o D 0 ) l o c a t e d a p p r o x i m a t e l y 30km 
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t o the s o u t h west. 
Other s t u d i e s are based on s i t e s w e l l south o f Black 
Lough i n County Durham except f o r B o l t o n F e l l Moss i n 
Cumbria 0 S i t e s f o r d i s c u s s i o n were s e l e c t e d on the b a s i s 
o f b e i n g s u f f i c i e n t l y c l o s e t o have some r e l e v a n c e to 
the c l e a r a n c e h i s t o r y a t Black Lough and h a v i n g s u f f i c i e n t 
r a d i o c a r b o n d a t e d c l e a r a n c e l e v e l s to a l l o w c h r o n o l o g i c a l 
r e l a t i o n s h i p s t o be examined,, The v a r i a t i o n s i n s i z e , 
e l e v a t i o n and t y p e o f s i t e a n a l y s e d , and i n l o c a l s o i l 
d i f f e r e n c e s , are l i k e l y t o produce c o n s i d e r a b l e v a r i a t i o n 
i n l o c a l c l e a r a n c e h i s t o r y b u t the number and spread o f 
s i t e s i s such t h a t dominant r e g i o n a l p a t t e r n s s h o u l d 
become evident,, The r e l a t i o n s h i p between the p r i n c i p a l 
c l e a r a n c e phases o f the v a r i o u s s i t e s i s shown i n f i g u r e 33„ 
7oI.1 The Elm D e c l i n e and N e o l i t h i c Clearance 
Dates f o r the elm d e c l i n e from l o w l a n d and moderate upland 
s i t e s i n n o r t h - e a s t England appear t o be c l o s e l y synchro-
nous around 5 3 0 0 b e p 0 to 5 ^ 0 0 b o p o (ref„ f i g u r e 8 ) . The 
one e x c e p t i o n i s the h i g h l a n d s i t e a t V a l l e y Bog which 
stands o u t a t some 500 r a d i o c a r b o n years l a t e r than the 
l o w l a n d s i t e s . T h i s has been i n t e r p r e t e d as the time 
taken f o r a new c u l t u r a l group t o spread from the l o w l a n d s 
to the h i g h l a n d s ( B a r t l e y e t a l 1976, Chambers 1978)„ 
Since the h i g h l a n d s would be i n f l u e n c e d by i n c r e a s i n g c o l d 
or wetness b e f o r e the l o w l a n d s , r a t h e r than a f t e r , t he 
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l a t e d a t e f o r t h e e l m d e c l i n e a t V a l l e y Bog l a r g e l y 
e l i m i n a t e s c l i m a t i c f a c t o r s as a cause f o r t h e d e c l i n e , , 
T h e r e w o u l d seem l i t t l e d o u b t t h e n t h a t t h e e l m d e c l i n e 
a t B l a c k L o u g h o c c u r r e d a r o u n d 5300b<>po i n a c c o r d w i t h 
s i t e s t o t h e n o r t h a nd s o u t h o f t h e region„ 
The i m p a c t o f N e o l i t h i c g r o u p s f r o m t h e t i m e o f 
t h e e l m d e c l i n e i s c o n s i d e r e d t o be m i n i m a l a t a l l s i t e s 
examined,. E x c e p t f o r t h e d e c l i n e o f e l m , w h i c h i s q u i t e 
d i s t i n c t i n most d i a g r a m s 9 t h e r e i s l i t t l e e v i d e n c e r e p o r t -
ed o f s i g n i f i c a n t c l e a r a n c e e The f i r s t P l a n t a g o 
l a n c e o l a t a p o l l e n a p p e a r s soon a f t e r t h e e l m d e c l i n e 
a t H u t t o n H e n r y a n d a t B i s h o p M i d d l e h a m a t 5180 £ 1 I 0 b 6p 0 
A s i m i l a r o c c u r r e n c e i s f o u n d a t V a l l e y Bog t o g e t h e r w i t h 
a c e r e a l - t y p e p o l l e n g r a i n soon a f t e r t h e e l m d e c l i n e b u t 
l i t t l e a p p e a r s t h e r e a f t e r u n t i l a l e v e l e s t i m a t e d a t 
3 3 0 0 b op o A t Mordon C a r r a c o n t i n u o u s c u r v e f o r 
P 0 l a n c e o l a t a i s r e c o r d e d f r o m 45^3 i 7 0 b op o A g r i c u l -
t u r a l i n d i c a t o r s p e c i e s a r e r e c o r d e d i n d i s c o n t i n u o u s 
c u r v e s f r o m a b o u t t h e same l e v e l as t h e a p p e a r a n c e o f 
P 0 l a n c e o l a t a 0 s u g g e s t i n g t h a t m i n o r and t e m p o r a r y a g r i -
c u l t u r a l c l e a r a n c e s a r e b e i n g c r e a t e d i n t h e f o r e s t s 9 b u t 
w i t h l i t t l e g e n e r a l i m p a c t on t h e l e v e l o f t r e e p o l l e n 0 
No d e t a i l e d s t u d y o f t h e e l m d e c l i n e s i m i l a r t o 
t h a t a t B l a c k L o u g h has been c o n d u c t e d a t o t h e r s i t e s i n 
n o r t h - e a s t E n g l a n d so i t i s d i f f i c u l t t o e s t a b l i s h w h e t h e r 
t h e t r e n d s d e t e r m i n e d h a v e a w i d e r significance„ T h e r e 
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w o u l d a p p e a r t o be a d e f i n i t e d e c r e a s e i n oak p o l l e n a t 
t h e t i m e o f t h e e l m d e c l i n e a t B i s h o p M i d d l e h a m , V a l l e y -
Bog a nd H u t t o n H e n r y b u t more d e t a i l e d a n a l y s i s w o u l d be 
nee d e d t o c o n f i r m t h i s 0 The p o s t ~ e l m d e c l i n e p o l l e n 
r e c o r d a t B l a c k Lough i s g e n e r a l l y s i m i l a r t o t h e o t h e r 
s i t e s s w i t h P l a n t a g o l a n c e o l a t a a p p e a r i n g i m m e d i a t e l y 
above t h e e l m d e c l i n e , b u t t h e n o i . l y i n t e r m i t t e n t l y 
t o g e t h e r w i t h o t h e r weed t a x a f o r a c o n s i d e r a b l e t i m e . 
Peaks o f c h a r c o a l and Gramin e a e , h o w e v e r , s u g g e s t c o n -
t i n u i n g c l e a r a n c e s o f a t e m p o r a r y n a t u r e c o n c e r n e d p r i n c i -
p a l l y w i t h p a s t o r a l a c t i v i t y . 
7o1<>2 B r o n z e Age C l e a r a n c e 
A p a r t f r o m s c a t t e r e d o c c u r r e n c e s o f weed t y p e h e r b a c e o u s 
t a x a a nd m i n o r f l u c t u a t i o n s i n t h e t r e e / s h r u b / h e r b r a t i o s , 
t h e r e i s no r e c o r d o f s i g n i f i c a n t c l e a r a n c e a c t i v i t y t h a t 
c o u l d be d e f i n e d as a "phase o f c l e a r a n c e " u n t i l a b o u t 
3600b.p„ Between 3688 - 60b.p, a t F e l l End Moss and 
a b o u t 2800b„p o a t Neashem Pen m o s t o f t h e d i a g r a m s r e c o r d 
l i m i t e d s h o r t t e r m c l e a r a n c e s w i t h h e r b s s u c h as Rumex 8 
P l a n t a g o l a n c e o l a t a . R a n u n c u i u s and t h e o c c a s i o n a l c e r e a l -
* y p Q p o l l e n g r a i n s u g g e s t i n g a s h i f t i n g p a s t o r a l economy 
w i t h l i m i t e d g r a i n c u l t i v a t i o n , , 
The f o l l o w i n g t a b l e s ummarises t h e p e r i o d s o f l i m i t e d 
c l e a r a n c e p r i o r t o a b o u t 2800b 0p. r e c o g n i s e d i n t h e 
d i a g r a m s o 
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S p e c i f i c c l e a r a n c e e p i s o d e s - B r o n z e Age 
F e l l End Moss 3688 ± 60b ep„ 
S t e n g Moss 359^ ~ ^5b 0p„ 
3015 - ;+5boP<. 
Neashem Fen 32^2 £ 7 0 b a p o 
P e r i o d s o f s h o r t t e m p o r a r y c l e a r a n c e - B r o n z e Age 
B o l t o n F e l l Moss ikkO BC t o 8k0 BC ( e x t r a p o l a t i o n f r o m 
C, 1^ d a t e s ) 
Camp H i l l Moss 3510 ± 70b op„ t o 3110 i 8 0 b.p. 
H a l l o w e l l Moss 36^5 - 60b„p o t o 2^32 - 60b.p. 
Those c l e a r a n c e s a r e a l l d a t e d f r o m e a r l y B r o n z e Age t i m e s 
s u g g e s t i n g t h a t f a r m i n g i n t e n s i t y d i d i n c r e a s e m e a s u r e a b l y 
a t t h i s t i m e , p o s s i b l y r e f l e c t i n g an i m p r o v e d t e c h n o l o g y 
and c e r t a i n l y r e s u l t i n g i n an i n c r e a s e d a l t h o u g h v a r i a b l e 
p o p u l a t i o n ( r e f . s e c t i o n 6„7)« 'Hie changes t e n d e d t o be 
g r a d u a l , w i t h t h e s p e c i f i c p e r i o d s o f c l e a r a n c e a t F e l l 
End Moss a n d S t e n g Moss b e i n g l i m i t e d t o a b o u t 200 y e a r s 
d u r a t i o n ( D a v i e s and T u r n e r 1979). 
The i m p r e s s i o n o f an i n c r e a s i n g i n t e n s i t y o f f a n n i n g 
i s h e i g h t e n e d b y t h e two n o t a b l e e x c e p t i o n s t o t h e p a t t e r n s 
a l r e a d y d i s c u s s e d , , A t B i s h o p M i d d l e h a m and H u t t o n H e n r y , 
m a j o r a g r i c u l t u r a l c l e a r a n c e b e g i n s a t 366O - 8 0 b o p o and 
35^4 i 8 0 b c p , r e s p e c t i v e l y , and a t B i s h o p M i d d l e h a m i n 
p a r t i c u l a r t h e l a n d s c a p e r e m a i n s i n a c l e a r e d f o r m u n t i l 
t h e p r e s e n t d a y 0 W h i l e i n i t i a l f a r m i n g i s m a i n l y p a s t o r a l 
t h e e m phasis a t B i s h o p M i d d l e h a m changes t o c e r e a l c u l t i -
v a t i o n f r o m 3360 i 8 0 b e p 0 These two s i t e s c a s t c o n s i d e r -
a b l e d o u b t o v e r t h e common c o n c l u s i o n t h a t t h e f o r e s t 
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r e m a i n e d r e l a t i v e l y u n d i s t u r b e d d u r i n g B r o n z e Age t i m e s 
and t h a t t h e s m a l l p o p u l a t i o n o f s h i f t i n g p a s t o r a l i s t s 
h a d l i t t l e i m p a c t b e y o n d t e m p o r a r y c l e a r i n g s . W h i l e 
t h e g r e a t m a j o r i t y o f s i t e s do i n d i c a t e l i m i t e d i m p a c t , 
i t i s l i k e l y t h a t a t p a r t i c u l a r l y f a v o u r a b l e l o c a t i o n s , 
s u c h as t h e w e l l - d r a i n e d sands and g r a v e l s a n d o u t c r o p p i n g 
M a g n e s i a n l i m e s t o n e o f B i j h o p Midc"3 e^am, p e r m a n e n t a g r i -
c u l t u r a l s e t t l e m e n t s were e s t a b l i s h e d w i t h r e l a t i v e l y 
h i g h l o c a l p o p u l a t i o n s , , T u r n e r ( 1970) draws a c o n t r a s t 
a t t h e b e g i n n i n g o f t h e B r o n z e Age, b e t w e e n t h e h e a v i l y 
c l e a r e d s o u t h - w e s t e r n c h a l k l a n d s o f E n g l a n d , "and t h e 
w h o l e o f t h e r e s t o f t h e c o u n t r y " ! p . 9 8 ) . I t w o u l d seem now 
t h a t t h e c o n t r a s t i n B r o n z e Age c l e a r a n c e a c t i v i t i e s 
m i g h t be d r a w n more l o c a l l y b e t w e e n p a r t i c u l a r l y f a v o u r -
a b l e s i t e s i n w h i c h a g r i c u l t u r a l s e t t l e m e n t was r e l a t i v e l y 
p e r m a n e n t and l o w i n t e n s i t y s h i f t i n g a g r i c u l t u r e i n t h e 
s u r r o u n d i n g r e g i o n s . T h i s q u e s t i o n must now r e m a i n open 
u n t i l f u r t h e r r e s e a r c h e s t a b l i s h e s a c l e a r e r p a t t e r n . 
The c o i n c i d e n c e o f d a t e s i n t h e v i c i n i t y o f 3500b„p, 
f o r t h e i n i t i a t i o n o f more s i g n i f i c a n t c l e a r a n c e b o t h o f 
a t e m p o r a r y and more i n t e n s e n a t u r e w o u l d s u g g e s t a g e n e r a l 
c u l t u r a l movement, o r p e r i o d o f t e c h n o l o g i c a l i n n o v a t i o n , 
a t a b o u t t h i s t i m e c C o m p a r i s o n o f t h i s d a t e w i t h t h e 
r a n g e o f B r o n z e Age r a d i o c a r b o n d a t e s l i s t e d i n B u r g e s s 
(197*0 p l a c e s i t a t t h e b e g i n n i n g o f t h e t r a n s i t i o n b e t w e e n 
B e a k e r a n d l a t e r B r o n z e Age c u l t u r e s e W a l k e r (1966), 
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as q u o t e d i n B a r t l e y ( 1 9 7 6 ) , a l s o c l a i m s a p e r i o d o f 
more s e t t l e d a g r i c u l t u r a l a c t i v i t y on t h e C u m b e r l a n d 
l o w l a n d s b e t w e e n 1750 BC a n d 1^00 BC w h i c h c o i n c i d e s 
c l o s e l y w i t h t h e o b s e r v e d s i t u a t i o n i n n o r t h - e a s t 
E n g l a n d , On t h e b a s i s o f t h e above e v i d e n c e i t w o u l d 
seem r e a s o n a b l e t o a s c r i b e t h e p e r i o d o f i n c r e a s e d 
c l e a r a n c e n o t e d i n t h e B l ^ i c k Lough d i a g r a m b e t w e e n 
188cm and 166cm, (BL X (b))„ ( r e f . f i g u r e 3 1) t o t h i s 
p e r i o d . I t i s t h e f i r s t m a j o r c l e a r a n c e p h a s e f o l l o w -
i n g t h e e l m d e c l i n e , w h i c h i n a l l o t h e r d i a g r a m s b e g i n s 
f r o m b e t w e e n a p p r o x i m a t e l y 3 6 8 0 b op, and c,3 3 0 0 b ,p. 
T h i s c o i n c i d e n c e o f d a t e d c l e a r a n c e e v e n t s i n t h e r e g i o n , 
a n d i t s a p p a r e n t c o r r e l a t i o n i n C u m b e r l a n d , w o u l d a p p e a r 
t o r e p r e s e n t an i m p o r t a n t B r o n z e Age c u l t u r a l i n f l u x 
i n t o n o r t h e r n E n g l a n d , 
7 , 1 , 3 E a r l y I r o n Age C l e a r a n c e 
A c o i n c i d e n c e o f d a t e s b e t w e e n a b o u t 2400-2800b ,p, marks 
t h e o n s e t o f a r e n e w e d p e r i o d o f p r o g r e s s i v e l y i n c r e a s i n g 
c l e a r a n c e a l t h o u g h s t i l l g e n e r a l l y o f l i m i t e d p r o p o r t i o n s , 
B i s h o p M i d d l e h a m r e m a i n s t h e e x c e p t i o n w i t h h i g h v a l u e s 
o f P l a n t a g o l a n c e o l a t a and Gramineae and c o n t i n u o u s c u r v e s 
f o r c e r e a l - t y p e p o l l e n and v a r i o u s a g r i c u l t u r a l weed t a x a 
e x t e n d i n g f r o m 3360 £ 8 0 b o p o t o t h e t o p o f t h e diagram,. 
M o s t o t h e r d i a g r a m s i n d i c a t e s m a l l s c a l e f a r m i n g f r o m t h i s 
p e r i o d d i f f e r i n g i n s c a l e r a t h e r t h a n n a t u r e f r o m t h e p r e -
c e d i n g B r o n z e A g e e D a t e s f o r t h e o n s e t o f t h e s e e a r l y 
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I r o n Age c l e a r a n c e s a r e as f o l l o w s : 
D a t e s f o r Onset o f I n i t i a l S m a l l - S c a l e I r o n Age C l e a r a n c e 
B o l t o n P e l l Moss 8 4 0 BC t o 160 BC ( e x t r a p o l a t i o n f r o m 
C.14 d a t e s ) 
Neashem Pen b e t w e e n 2488 i 7 5 b , p . and 
2 8 5 0 - 60b.p. 
Camp H i l l Moss 2670 ± 7 0 b .p. 
S t e n g Moss 2586 i 4 5 b . p . 
H a l l o w e l l Moss 2432 - 60b.p. 
A t V a l l e y Bog and H u t t o n H e n r y d u r i n g t h i s p e r i o d t h e r e 
a r e f l u c t u a t i n g c l e a r a n c e and r e g e n e r a t i o n p e r i o d s w i t h 
m i x e d c u l t i v a t i o n a n d p a s t o r a l i n d i c a t o r h e r b s and 
o c c a s i o n a l c e r e a l - t y p e p o l l e n g r a i n s b u t no s p e c i f i c 
l e v e l s a r e d a t e d . The m a i n e x c e p t i o n t o t h e p a t t e r n 
o f g r a d u a l l y i n c r e a s i n g a g r i c u l t u r a l i m p a c t i s a t P e l l End 
Moss where v e r y l i t t l e a g r i c u l t u r a l a c t i v i t y o c c u r s a f t e r 
t h e e a r l y B r o n z e Age p a s t o r a l c l e a r a n c e . H e r b a c e o u s 
p o l l e n r e m a i n s a t v e r y l o w f r e q u e n c i e s , no c e r e a l - t y p e 
p o l l e n i s r e c o r d e d a n d P l a n t a g o l a n c e o l a t a becomes d i s -
c o n t i n u o u s . T h i s r e f l e c t s t h e l i m i t e d a r c h a e o l o g i c a l 
f i n d s i n t h e a r e a s u g g e s t i n g t h a t t h e s o u t h - w e s t c o r n e r 
o f N o r t h u m b e r l a n d was l e s s d e n s e l y p o p u l a t e d d u r i n g t h e 
l a t e B r o n z e Age and e a r l y I r o n Age t h a n o t h e r p a r t s o f 
t h e c o u n t r y ( D a v i e s and T u r n e r 1 9 7 9 ) . 
The B l a c k L o u g h d i a g r a m i n d i c a t e s a d i s t i n c t u p -
s u r g e i n c l e a r a n c e f o l l o w i n g t h e peak o f p r o p o s e d B r o n z e 
Age a c t i v i t y b e t w e e n 188cm a n d 166cm. The u p s u r g e does 
n o t come as a s i n g l e peak s u g g e s t i n g m a j o r change b u t 
r a t h e r a s e r i e s o f g r a d u a l l y i n c r e a s i n g p e a k s r e s u l t i n g 
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i n p r o g r e s s i v e l y i n c r e a s i n g h e r b a c e o u s v e g e t a t i o n and 
v a r i a b l e t r e e v e g e t a t i o n , , T h i s l a r g e l y o c c u r s a f t e r 
ihkcm w h i c h c o i n c i d e s w i t h t h e m a r k e d change i n p e a t 
s t r a t i g r a p h y t o w a r d s a damper b o g s u r f a c e , E r i c o i d 
p o l l e n makes a d r a m a t i c r i s e a t t h i s p o i n t t o o v e r 50'}o 
and t h e n p r o g r e s s i v e l y d e c l i n e s t o l o w l e v e l s a g a i n . 
The r i s e i s so c l o s e l y a r s o c i a t e d w i t h t h e change i n 
s t r a t i g r a p h y t h a t i t w o u l d seem c e r t a i n t o be t h e r e s u l t 
o f a u t o g e n i c p r o c e s s e s l i n k e d w i t h t h e c h a n g i n g b o g 
e n v i r o n m e n t 9 r a t h e r t h a n w i t h human i n f l u e n c e s 0 A f t e r 
166cm P l a n t a g o d e v e l o p s a l a r g e l y c o n t i n u o u s c u r v e and 
G-ramineae and P t e r i d i u m p e r c e n t a g e s i n c r e a s e s t e a d i l y e 
The c o n t i n u o u s l y o s c i l l a t i n g b i r c h a n d h a z e l c u r v e s 
s u g g e s t a p e r i o d o f v a r i a b l e r e g e n e r a t i o n a n d c l e a r a n c e 
a s s o c i a t e d w i t h a g r i c u l t u r a l a c t i v i t i e s , b a s e d on i n c r e a s 
i n g l y more p e r m a n e n t s e t t l e m e n t , , I n t h i s i t r e f l e c t s 
t h e p a t t e r n e s t a b l i s h e d a t m o s t o t h e r s i t e s i n t h e r e g i o n 
7 o 1 < > 4 C o n c l u s i o n s N e o l i t h i c t o I r o n Age C l e a r a n c e i n 
N o r t h - e a s t E n g l a n d 
E x c e p t a t B i s h o p M i d d l e h a m and t o a l e s s e r e x t e n t H u t t p n 
H e n r y where e x c e p t i o n a l a g r i c u l t u r a l c o n d i t i o n s a p p e a r 
t o h a ve l e d t o v e r y e a r l y h e a v y c l e a r a n c e p r e s s u r e , t h e 
a p p r o x i m a t e l y 3500 y e a r s b e t w e e n t h e e a r l y N e o l i t h i c and 
l a t e r I r o n Age e x h i b i t s a s u r p r i s i n g l y even d e v e l o p m e n t 
o f f a r m i n g i n t e n s i t y , , The t r a n s i t i o n b e t w e e n N e o l i t h i c , 
B e a k e r s B r o n z e Age and I r o n Age c u l t u r e s i s n o t m a r k e d 
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b y m a s s i v e i n c r e a s e s i n c l e a r a n c e p r e s s u r e t h a t t h e 
d e v e l o p m e n t i n t e c h n o l o g y m i g h t be e x p e c t e d t o p r o d u c e . 
The i n c r e a s e d a g r i c u l t u r a l a c t i v i t y seen g e n e r a l l y 
b e t w e e n a p p r o x i m a t e l y 1700 - 1^00 BC a n d 500 - 800 BC 
a p p e a r s t o r e p r e s e n t an i n t e n s i f i c a t i o n o f t h e same 
t y p e o f a g r i c u l t u r e r a t h e r t h a n a r e v o l u t i o n a r y change. 
The B l a c k L o u g h v e g e t a t i o n r e c o r d d u g g e s t ^ a c e r t a i n 
c y c l i c d e v e l o p m e n t o f a g r i c u l t u r a l i n t e n s i t y , w i t h 
p e r i o d s o f g r o w i n g i m p a c t f o l l o w e d b y a l u l l p r i o r t o 
t h e n e x t u p s u r g e ( r e f . f i g u r e 3 1 ) 0 T h i s c o u l d p o s s i b l y 
be e q u a t e d w i t h t h e e f f e c t s o f d e v e l o p i n g a g r i c u l t u r a l 
t e c h n i q u e a n d g r o w i n g p o p u l a t i o n d u r i n g p e r i o d s o f c u l -
t u r a l s t a b i l i t y f o l l o w e d b y d e p o p u l a t i o n and v e g e t a t i v e 
r e g e n e r a t i o n d u r i n g p e r i o d s o f c u l t u r a l d i s p l a c e m e n t and 
t h e n r e n e w e d c l e a r a n c e p r e s s u r e as c o n d i t i o n s s t a b i l i s e . 
The f r a g i l i t y and s e n s i t i v i t y o f t h e p r e h i s t o r i c f a r m i n g -
p o p u l a t i o n - e n v i r o n m e n t s y s t e m ( s e e s e c t i o n 6 . 7 ) » w o u l d 
r e s u l t i n a r a p i d d r o p i n b o t h p r o d u c t i v i t y a n d p o p u l a t i o n 
f o l l o w i n g upon any d i s r u p t i v e i n f l u e n c e on a p a r t i c u l a r 
a s p e c t o f t h e s y s t e m . Such a d i s r u p t i o n m i g h t be e x p e c t e 
t o r e s u l t f r o m t h e a r r i v a l o f a new c u l t u r a l g r o u p , e s p e c -
i a l l y i f t h e a c c u l t u r a t i o n p r o c e s s i n v o l v e d c o n s i d e r a b l e 
c o n f l i c t , , I t i s t e n t a t i v e l y s u g g e s t e d t h a t t h e c y c l i c 
p a t t e r n o f c l e a r a n c e r e f e r r e d t o above i s a s s o c i a t e d w i t h 
t h e a r r i v a l o f i m m i g r a n t N e o l i t h i c , B r o n z e Age, I r o n Age 
and a l a t e r I r o n Age c u l t u r a l g r o u p s i n t o n o r t h - e a s t 
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E n g l a n d l e a d i n g t o g r a d u a l l y i n c r e a s i n g a g r i c u l t u r e 
i n t e n s i ty„ 
7o 1 o 5 L a t e r I r o n Age and Romano-Bri t i s h . C l e a r a n c e 
The c o i n c i d e n c e i n t i m e f o r t h e o n s e t o f t h e f i r s t h e a v y 
c l e a r a n c e a t a l l s i t e s e x c e p t B o l l i h o p e Bog, B i s h o p 
M i d d l e h a m a n d H u t t o n H e n r y , t o t h e p e r i o d 200 BC - AD 5 0 , 
i s s t r i k i n g o H u t t o n H e n r y has a s e c o n d d i s t i n c t p e r i o d 
o f h e a v y c l e a r a n c e a s s o c i a t e d i n t i m e w i t h t h o s e a bove, 
and B o l l i h o p e Bog b e g i n s 100 y e a r s l a t e r . The d a t e s 
f o r t h e o n s e t o f h e a v y L a t e r I r o n Age c l e a r a n c e a r e 
l i s t e d b e l o w : 
D u r a t i o n o f L a t e r I r o n A g e / R o m a n o - B r i t i s h C l e a r a n c e 
O p e n i n g D a t e C l o s i n g D a t e 
V a l l e y Bog 
B o l t o n F e l l Moss 
S t e w a r t S h i e l d 
Meadow 
T h o r p e B u l m e r 
S t e n g Moss 
H a l l o w e l l Moss 
F e l l End Moss 
H u t t o n H e n r y 
B o l l i h o p e Bog 
2175 i 4 5 b e P t 
( e s t ) 164 BC 
2060 t 2 0 b 9 p e 
n o t e s t a b l i s h e d 
( e s t ) AD 465 
840 - 100b„p. 
2064 - 6 0 b.p o 1148 - 6 0 b o p 0 
1970 i 6 0 b o p o 1490 i 6 0 b o p 0 
1956 - 70b. .p. 1355 - 5 0 b ap. 
1948 i 4 5 b„p 0 1330 ± 4 0 b„p o 
1842 - 7 0 b 0po n o t e s t a b l i s h e d 
1730 - l O O b o P o n o t e s t a b l i s h e d 
D u r a t i o n 
( a p p r o x 0 
C l 4 y r s ) 






The two d a t e d N o r t h u m b e r l a n d s i t e s show a r e m a r k a b l e 
s i m i l a r i t y i n t h e t i m e o f o n s e t a n d d u r a t i o n o f c l e a r a n c e , 
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b e g i n n i n g a t a b o u t t h e t i m e o f C h r i s t and e x t e n d i n g 
f o r some 500=600 y e a r s , T h i s c l e a r l y e x t e n d s e i t h e r 
s i d e o f t h e p e r i o d o f Roman o c c u p a t i o n b e t w e e n a p p r o x -
i m a t e l y AD 80 and AD 4 1 0 , The o n s e t o f c l e a r a n c e , 
t h e r e f o r e , must be t h e r e s u l t o f l a t e I r o n Age i n f l u e n c e . 
T h i s i s d e m o n s t r a t e d more c l e a r l y a t V a l l e y Bog, B o l t o n 
P e l l Moss, S t e w a r t S h i e l d Meadow r\nd T h o r p a Bulmer where 
t h e o n s e t e x t e n d s b a c k t o a t l e a s t 100 y e a r s BC. 
The e x t e n t o f c l e a r a n c e a t t h i s t i m e i s g e n e r a l l y 
f a r i n e x c e s s o f t h a t r e c o r d e d f o r any p r e v i o u s p e r i o d 0 
I t i s c l e a r l y a s s o c i a t e d w i t h an u p s u r g e i n p o p u l a t i o n 
b a s e d on r e l a t i v e l y p e r m a n e n t s e t t l e m e n t s a nd p r o b a b l y 
p o s s e s s i n g more a d v a n c e d a g r i c u l t u r a l s k i l l s and t e c h -
n o l o g y . B o t h a r a b l e and p a s t o r a l f a r m i n g a r e i n v o l v e d 
i n t h e p e r i o d a l t h o u g h a p a s t o r a l e m p h a s i s a p p e a r s t o 
be more g e n e r a l . The m a j o r e x c e p t i o n s a r e a g a i n H u t t o n 
H e n r y a n d T h o r p e B u l m e r where a r a b l e f a r m i n g was i m p o r t -
a n t . A t T h o r p e B u l m e r a r e m a r k a b l e r i s e i n C a n n a b i s 
p o l l e n f r o m 2064 = 6 0 b 0 p 0 t o r e a c h 19$ o f t o t a l p o l l e n 
b y 1730 = 1 2 0 b 0 p 0 , t o g e t h e r w i t h c e r e a l - t y p e p o l l e n , 
C e n t a u r e a c y a n u s , A r t e m i s i a , P o lygonum a v i c u l a r e , 
C r u c i f e a e and C h e n o p o d i a c e a e , i n d i c a t e s i n t e n s i v e a r a b l e 
f a r m i n g i n t h e a r e a w e l l b e f o r e Roman o c c u p a t i o n . A t 
S t e w a r t S h i e l d Meadow a t a b o u t t h e same t i m e , t r e e p o l l e n 
d e c r e a s e s t o a l e v e l s i m i l a r t o t h e c u r r e n t d a y and t h e r e 
i s a g r e a t r i s e i n h e r b a c e o u s s p e c i e s , as w e l l as C a l l u n a 
159 
and P t e r i d i u m 0 T h i s s u g g e s t s t h e f i r s t e x p a n s i o n o f 
C a l l u n a h e a t h i n t h e r e g i o n 0 The h e r b t a x a i n c l u d e 
h i g h p e r c e n t a g e s o f G r a m i n e a e , P l a n t a g o l a n c e o l a t a . 
C o m p o s i t a e s and R a n u n c u i u s w i t h some i s o l a t e d c e r e a l -
t y p e p o l l e n D P a s t o r a l i s m a p p e a r s t o be t h e main l a n d -
u s e t o g e t h e r w i t h l i m i t e d g r a i n c u l t i v a t i o n 8 A s i m i l a r 
p a t t e r n i s seen a t H a l l o w e l l Moss, B o l t o n F e l l Moss and 
V a l l e y Bog, where t h e r i s e i n C a l l u n a i s e x t r e m e l y h i g h 
r e f l e c t i n g b o t h b o g s u r f a c e g r o w t h and a p r o b a b l e e x t e n -
s i o n , o f r e g i o n a l h e a t h l a n d a f t e r c l e a r a n c e 0 The N o r t h -
u m b e r l a n d s i t e s o f S t e n g Moss a n d F e l l End, a n d a p p a r e n t l y 
e q u i v a l e n t c l e a r a n c e s a t B r o a d Moss and Camp H i l l Moss, 
show a h e a v y d e c r e a s e i n t r e e p o l l e n , a s h a r p r i s e i n 
C a l l u n a a n d P t e r i d i u m 0 and i n c r e a s e d p e r c e n t a g e s o f 
Gr a m i n e a e , P l a n t a g o l a n c e o l a t a a n d Rumex a l l s u g g e s t i n g 
a p r e d o m i n a n t p a s t o r a l l a n d - u s e . M i n o r o c c u r r e n c e s o f 
c e r e a l - t y p e g r a i n were a l s o r e c o r d e d , 
D a v i e s a n d T u r n e r ( 1 9 7 9 ) s u g g e s t t h a t much o f t h e 
i n c r e a s e d a g r i c u l t u r a l a c t i v i t y a t t h i s t i m e i s r e l a t e d 
t o t h e p o l i t i c a l a nd ec o n o m i c s t a b i l i t y r e s u l t i n g f r o m 
t h e Roman m i l i t a r y p r e s e n c e . C e r t a i n l y S t e n g Moss and 
F e l l End Moss h a v e t h e l a t e s t d a t e d o n s e t o f a g r i c u l t u r a l 
a c t i v i t y , b u t even a l l o w i n g f o r t h e s t a n d a r d e r r o r o f t h e 
d a t e s t h e o n s e t p r e d a t e s t h e a r r i v a l o f A g r i c o l a ' s l e g i o n s 0 
O n l y H u t t o n H e n r y ( a p p r o x , AD 108) and B o l l i h o p e Bog 
( a p p r o x e AD 200 ) c o u l d be e x p l a i n e d i n t e r m s o f a d i r e c t 
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Roman i n f l u e n c e s A l l o t h e r s i t e s c l e a r l y p r e d a t e 
Roman i n f l u e n c e b y as much as 250 y e a r s a t B o l t o n F e l l 
Moss a n d V a l l e y Bog, and 150-200 y e a r s a t S t e w a r t S h i e l d 
Meadow and T h o r p e B u l m e r 0 A more l i k e l y e x p l a n a t i o n 
f o r s u c h a sudden and e x t e n s i v e change i n t h e p a t t e r n 
o f c l e a r a n c e a c t i v i t y w o u l d seem t o be t h e a r r i v a l o f 
a new I r o n Age c u l t u r e w i t h a more s e d e n t a r y l i f e s t y l e 
and a d v a n c e d a g r i c u l t u r a l techniques„ T u r n e r (1 9 7 9 ) 
a r r i v e s a t a s i m i l a r c o n c l u s i o n i n e x p l a n a t i o n o f 
g r e a t l y i n c r e a s e d L a t e r I r o n Age a g r i c u l t u r a l a c t i v i t y . 
B a r t l e y e t a l ( 1 9 7 6 ) f i n d t h i s a l i k e l y e x p l a n a t i o n f o r 
t h e e a r l y u p s u r g e o f C a n n a b i s c u l t i v a t i o n a t T h o r p e 
B u l m e r and n o t e t h a t P i g g o t (1 9 5 8 ) s u g g e s t s t h a t r e f u g e e 
p o p u l a t i o n s o f s o u t h e r n I r o n Age c u l t u r e s a r r i v e d i n 
n o r t h e r n E n g l a n d d u r i n g t h e 1 s t c e n t u r y BC. 
The g e n e r a l c y c l i c p a t t e r n o f c l e a r a n c e s o b s e r v e d 
i n t h e B l a c k L o u g h p o l l e n d i a g r a m ( r e f . s e c t i o n 7 . 4 ) 
a g a i n s u g g e s t s a s h o r t p e r i o d o f e x c e p t i o n a l r e g e n e r a t i o n 
i m m e d i a t e l y p r i o r t o t h e r i s e i n h e r b p o l l e n a s s o c i a t e d 
w i t h t h e f i r s t m a j o r c l e a r a n c e o f t h e diagram,, A t 11^crn 
Quercus r i s e s f r o m a g e n e r a l l e v e l o f a p p r o x i m a t e l y 6% 
t o Zka3°/o9 E r i c o i d p o l l e n d r o p s t o 5»9% a n d p l a n t a i n s and 
o p e n - h a b i t a t h e r b s d i s a p p e a r (ref„ f i g u r e 1 9 ) . I t i s 
t e n t a t i v e l y s u g g e s t e d t h a t t h i s r e p r e s e n t s a p e r i o d o f 
a g r i c u l t u r a l d i s r u p t i o n r e s u l t i n g f r o m t h e a r r i v a l o f an 
i m m i g r a n t I r o n Age c u l t u r e i n t h e r e g i o n , a f t e r w h i c h t h e 
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o n s e t o f g r e a t l y a c c e l e r a t e d c l e a r a n c e a c t i v i t y b e g i n s 0 
On t h e b a s i s o f s u c h a u n i f o r m p a t t e r n o f h e a v y 
L a t e I r o n Age c l e a r a n c e i n n o r t h - e a s t E n g l a n d i t w o u l d 
seem a l m o s t c e r t a i n t h a t t h e e q u i v a l e n t r i s e i n c l e a r -
ance a c t i v i t y a t B l a c k L o u g h i s o f t h i s a g e 0 On t h e 
b a s i s o f t h e n e a r e s t d a t e d s i t e s a t S t e n g Moss and F e l l 
End Moss, t h i s w o u l d s u g g e s t an o n s e t d a t e o f a b o u t 
2 0 0 0 b 0 p 0 
The n a t u r e o f t h e c l e a r a n c e a t B l a c k L o u g h d i f f e r s 
f r o m t h a t o b s e r v e d a t o t h e r s i t e s i n t h a t a d i s t i n c t 
two phase p a s t o r a l / a r a b l e d i v i s i o n i s i d e n t i f i e d ( r e f 0 
s e c t i o n 6 0 4 0 l ) o An e a r l y r i s e i n Gramineae and 
P l a n t a g o l a n c e o l a t a g i v e s way a t 94cm t o a g e n e r a l r i s e 
i n h e a t h t a x a a n d t h e f i r s t p o l l e n g r a i n s o f c e r e a l - t y p e 
a n d Cannabis„ t o g e t h e r w i t h a r a n g e o f a g r i c u l t u r a l 
weed t a x a and l o w v a l u e s o f g r a s s e s a n d P l a n t a g o ( r e f 0 
f i g u r e 2 8 ) o The two p h a s e s a r e s e p a r a t e d b y a s h o r t 
p e r i o d o f r e g e n e r a t i o n p r i n c i p a l l y o f h a z e l and oak. 
I t i s t e n t a t i v e l y p r o p o s e d t h a t t h e change i n emph a s i s 
f r o m a p r e d o m i n a n t l y p a s t o r a l l a n d - u s e t o one i n v o l v i n g 
g r e a t e r g r a i n c u l t i v a t i o n a f t e r a b r i e f p e r i o d o f r e g e n -
e r a t i o n i s r e l a t e d t o t h e a r r i v a l o f Roman o c c u p a t i o n i n 
t h e a r e a D The s t i m u l u s t o g r a i n p r o d u c t i o n r e s u l t i n g 
f r o m a n e a r b y Roman g a r r i s o n i s l i k e l y t o be c o n s i d e r a b l 
I t has e a r l i e r been s u g g e s t e d t h a t t h e v i l l a g e o f 
E d l i n g h a m was t h e cause o f a d i s t i n c t d i v e r s i o n i n t h e 
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D e v i l ' s Causeway (ref„ s e c t i o n 2 „ 6 ) a n d i t w o u l d seem 
p r o b a b l e t h a t p r o v i s i o n s f o r t h e d i s t a n t g a r r i s o n were 
s u p p l i e d l o c a l l y ( B a r b e r 1 9 7 8 p « 1 1 - 9 ) 0 A s i m i l a r t r a n s i t i o n 
f r o m p a s t o r a l t o a r a b l e l a n d - u s e a s s o c i a t e d w i t h Roman 
o c c u p a t i o n h a s been n o t e d b y H i c k s ( 1 9 7 1 ) © 
The p e r i o d o f h i g h R o m a n o - B r i t i s h a g r i c u l t u r a l 
a c t i v i t y i n n o r t h - c a s t E n g l a n d e x t e n d s w e l l b e y o n d t h e 
t i m e o f d e p a r t u r e o f t h e Roman l a g i o n s . T h i s i s p a r t -
i c u l a r l y e v i d e n t a t S t e w a r t S h i e l d Meadow and T h o r p e 
B u l m e r where c l e a r a n c e l e v e l s a r e m a i n t a i n e d u n t i l a b o u t 
AD 1 | 0 0 o The e m p h a s i s changes a t T h o r p e B u l m e r f r o m 
c u l t i v a t i o n t o p a s t o r a l l a n d - u s e d u r i n g t h i s p e r i o d 
i n d i c a t e d b y r i s i n g v a l u e s o f Gramineae a n d P l a n t a g o 
l a n c e o l a t a and d e c r e a s i n g C a n n a b i s a n d c e r e a l - t y p e p o l l e n 0 
R o b e r t s e t a l ( 1 9 7 3 ) s u g g e s t some c a u t i o n w i t h t h e S t e w a r t 
S h i e l d Meadow d i a g r a m b e c a u s e o f t h e e x t r e m e l y l o w r a t e 
o f s e d i m e n t a t i o n ( 1 cm i n 1 5 0 y e a r s ) c a l c u l a t e d . T h ey 
c o n s i d e r t h a t a s e c t i o n o f t h e c o r e may h a v e been e r o d e d , 
a l t h o u g h t h e r e was no s t r a t i g r a p h i c e v i d e n c e f o r t h i s . 
The T h o r p e B u l m e r s i t e \^ould aeem t o have been e x c e p -
t i o n a l l y f a v o u r a b l e f o r e a r l y a g r i c u l t u r a l a c t i v i t y w h i c h 
w o u l d e x p l a i n i t s c o n t i n u i n g h e a v y c u l t i v a t i o n up t o 
a b o u t AD 1 1 0 0 0 H a r t l e y e t a l ( 1 9 7 6 ) n o t e t h a t t h e c l o s e 
o f t h e p e r i o d c o i n c i d e s w i t h t h e p u n i s h i n g Norman r a i d s 
on t h e n o r t h e r n r e g i o n s w h i c h c a u s e d w i d e s p r e a d d e v e -
s t a t i o n and a t e m p o r a r y c e s s a t i o n i n a g r i c u l t u r a l a c t i v i t y , , 
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A l l o t h e r d i a g r a m s d a t e t h e c l o s e o f t h e p e r i o d 
o f i n t e n s e c l e a r a n c e t o t h e p e r i o d AD 5 0 0 - 6 0 0 some 1 0 0 
t o 2 0 0 y e a r s a f t e r t h e d e p a r t u r e o f t h e l e g i o n s . T u r n e r 
( 1 9 7 9 i n p r e s s ) c o n s i d e r s t h a t t h i s i m p l i e s a c o n t i n u i n g 
e c o n o m i c and p o l i t i c a l s t a b i l i t y w e l l i n t o t h e 6 
c e n t u r y AD 0 On t h e b a s i s o f t h e above e v i d e n c e , t h e 
c l o s e o f t h e h e a v y c l e a r a n c e e.t B l a c k L o u g h i s t e n t a -
t i v e l y p l a c e d a t AD 5 0 0 , f o l l o w i n g t h e d a t e a t S t e n g 
Mosso The a c t u a l d a t e o f abandonment o f t h e g a r r i s o n 
n e a r E d l i n g h a m i s n o t known b u t i t i s most l i k e l y t o be 
w e l l b e f o r e t h e f i n a l w i t h d r a w a l o f Roman l e g i o n s f r o m 
t h 
E n g l a n d i n t h e e a r l y 5 c e n t u r y . 
7 o 1 0 6 E a r l y M e d i e v a l V e g e t a t i o n R e g e n e r a t i o n 
The number o f r a d i o c a r b o n d a t e s a v a i l a b l e f o r s i t e s f r o m 
n o r t h - e a s t E n g l a n d becomes q u i t e l i m i t e d a f t e r t h e 
R o m a n o - B r i t i s h p e r i o d 0 B o l t o n F e l l Moss p r o v i d e s t h e 
o n l y c o m p r e h e n s i v e r e c o r d , a l t h o u g h t h e o p e n i n g o f m o s t 
p e r i o d s a t t h i s s i t e i s e s t i m a t e d on t h e b a s i s o f e x t r a -
p o l a t i o n f r o m r a d i o c a r b o n d a t e s . S t e n g Moss and F e l l 
End Moss h a v e a number o f d a t e d c l e a r a n c e p h a s e s a f t e r 
t h e Roman p e r i o d and d a t e s a r e e s t i m a t e d f o r t h e u p p e r 
c l e a r a n c e l e v e l s a t H a l l o w e l l Moss, S t e w a r t S h i e l d Moss 
and B o l l i h o p e . A t B o l l i h o p e two r a d i o c a r b o n d a t e s a r e 
a l s o a v a i l a b l e j u s t b e l o w t h e f i n a l l e v e l o f c l e a r a n c e . 
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P e r i o d o f E a r l y M e d i e v a l R e g e n e r a t i o n s 
O p e n i n g C l o s i n g 
B o l t o n F e l l Moss 
F e l l End Moss 
S t e n g Moss 
( e s t ) A D 465 
1490 i 60 b o p . 
133O t 40 b . p . 
( e s t ) AD 1050 
1085 - 35 b » P « 
945 i 40 h,p« 
The d a t e s above s u g g e s t t h a t f o r b e t w e e n 400 and 600 
y e a r s f o l l o w i n g t h e R o m a n o - B r i t i s h p e r i o d ^ a g r i c u l t u r a l 
a c t i v i t y a n d t h e r e f o r e a l s o p o p u l a t i o n l e v e l s , d i m i n i s h e d 
s i g n i f i c a n t l y 0 T r e e p o l l e n a t B o l t o n F e l l Moss r e c o v e r s 
t o 70% o f n o n - m i r e p o l l e n , and g r a s s e s d r o p b e l o w 20%, 
A g r i c u l t u r a l i n d i c a t o r h e r b s s u c h as A r t e m i s i a , P l a n t a g o 
an d C o m p o s i t a e r e d u c e i n p e r c e n t a g e a l t h o u g h a d i s c o n -
t i n u o u s c e r e a l - t y p e c u r v e i s m a i n t a i n e d . A t S t e n g Moss 
and F e l l End Moss c e r e a l - t y p e p o l l e n d i s a p p e a r s , g r a s s e s 
and weed t a x a r e d u c e , t r e e p o l l e n i n c r e a s e s a n d C a l l u n a 
d e c l i n e s markedly,, The s e r i e s o f changes a t t h e t h r e e 
s i t e s a r e e s s e n t i a l l y s i m i l a r s u g g e s t i n g t h a t a g r i c u l -
t u r a l d e p r e s s i o n was w i d e s p r e a d o v e r n o r t h e r n E n g l a n d 
b e t w e e n a b o u t AD 500 a n d AD 1000, 
H i s t o r i c a l l y 9 t h e p e r i o d i n n o r t h e r n E n g l a n d was 
a t i m e o f c o n t i n u i n g s o c i a l and p o l i t i c a l i n s t a b i l i t y 
i n v o l v i n g p l a g u e s s i n t e r n a l w a r f a r e a n d t h e c o n s t a n t 
t h r e a t o f r a i d s b y t h e P i c t s and S c o t s , The one p e r i o d 
o f r e l a t i v e s t a b i l i t y came d u r i n g t h e 8**1 c e n t u r y when 
A n g l i a n a u t h o r i t y became e s t a b l i s h e d and t h e r e was 
e v i d e n c e o f i n t e r n a l peace a n d a p e r i o d o f c u l t u r a l 
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development,, I t was not u n t i l a f t e r about AD 1 1 0 0 ? 
f o l l o w i n g the r u t h l e s s i m p o s i t i o n of Norman a u t h o r i t y 
during the so c a l l e d "Harrying of the North"„ that a 
r a p i d economic and s o c i a l recovery came about,, From 
about that time r i g h t a c r o s s western Europe there was 
an e x t r a o r d i n a r y a g r i c u l t u r a l recovery which continued 
f o r approximately 2 0 0 y e a r s 0 
There can be l i t t l e doubt that the period of 
regeneration i n the diagrams d i s c u s s e d above r e f l e c t s 
to v a r y i n g extents the period of economic and p o l i t i c a l 
i n s t a b i l i t y of the e a r l y Medieval period,, T h i s same 
pa t t e r n i s seen c l e a r l y i n the Black Lough diagram 
between 84cm-48cm (BL XI ( c ) ) f o l l o w i n g the f i r s t period 
of i n t e n s i v e c l e a r a n c e . I t i s therefore t e n t a t i v e l y 
dated to the period AD 5 0 0 to AD 1 1 0 0 i n accord with 
the h i s t o r i c a l evidence and dates from other s i t e s i n 
the region,, The d e t a i l s of v e g e t a t i v e recovery during 
t h i s period are d i s c u s s e d i n s e c t i o n 6„k92f but i t i s 
of i n t e r e s t to note that a d i s t i n c t temporary clearance 
peak occurs i n the centre of the zone at 6 6 c m ( r e f c 
f i g u r e 1 9 ) o Gramineae and open-habitat herb v a l u e s 
r i s e temporarily and B e t u l a d e c r e a s e s s I n c o n t r a s t 
to t h i s the f o l l o w i n g sample at 6 2 c m shows herb p o l l e n 
reduced to a zone minimum of 1 „ ^ / ° and t r e e s recovered 
to 33o7?'£o A s i m i l a r p a t t e r n i s seen i n the Bolton F e l l 
Moss diagram 5cm above a l e v e l dated to 7 6 5 £ 6 0 A D 0 1 ° 
1 „ Radiocarbon terminology as used by Barber 1 9 7 8 
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The p o s s i b i l i t y e x i s t s t h a t these changes i n the p o l l e n 
record r e l a t e to the period of i n t e r n a l peace during 
the century followed immediately by an upsurge i n 
d i s r u p t i o n due to the Vi k i n g and S c o t t i s h r a i d s a f t e r 
AD 8 5 0 o 
7o1o7 Clearance and Regeneration AD 1100 to the Present 
( r e f , f i g u r e 3h) 
The small number of dated l e v e l s a v a i l a b l e from s i t e s 
i n the region a f t e r c 0 AD 1100, r e s t r i c t s the develop-
ment of a meaningful r e g i o n a l c o r r e l a t i o n , Nevertheless, 
there i s some evidence of two s i g n i f i c a n t periods of 
clearance c e n t r e i n g around AD 1100 and AD 1800, separated 
by a f u r t h e r period of regeneration„ 
CTearance-AD 1100 Clearance-AD 1800 
Bolton F e l l Moss (est)AD 1050-AD 138O (est)AD 16>40-AD 1895 
H a l l o w e l l Moss ( e s t ) AD 16OO-AD 1 300 
Steng Moss — — 031 0 peak 1825 
F e l l Frid Moss (peak)9^5 - ^ 0 b 0 p o k3k±h5h9p0 to present 
Stewart S h i e l d 
Meadow e s t , peak 1815 
Dollihope Bog . p r i o r to 170± 80b.p„ 
80-= 0 0 b o p 0 t o present 
At Bolton F e l l Moss and F e l l End Moss a d i s t i n c t and 
b r i e f period of clearance takes place from about AD 1 0 5 0 o 
At Bolton F e l l Moss tree p o l l e n drops to c 0 3 5 ^ and the 
po l l e n of Gramineae, Cereal=type 9 Plantago 0 Ruiriex, 
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Compositae and A r t e m i s i a r i s e to l e v e l s e q u i v a l e n t to 
the Romano~British period,, A s i m i l a r p a t t e r n i s seen 
at F e l l End Moss. Following t h i s b r i e f period of 
i n t e n s i v e mixed a r a b l e / p a s t o r a l a g r i c u l t u r e f tree p o l l e n 
again recovers to i t s previous l e v e l and Gramineao, 
Plantago l a n c e o l a t a , Rum ex, A r t e m i s i a and Compositae 
decrease. Cereal-type p o l l e n disappears from both 
diagrams 0 
The period of a g r i c u l t u r a l advance a f t e r c.AD 1 1 0 0 
noted at Bolton F e l l Moss and F e l l End Moss, i s almost 
c e r t a i n l y r e l a t e d to the more s t a b l e p o l i t i c a l and 
economic conditions f o l l o w i n g the Norman conquest and 
r e f l e c t e d i n a general period of s t a b i l i t y and a g r i c u l -
t u r a l p r o s p e r i t y a c r o s s western Europe ( r e f , s e c t i o n 6 9 ^ „ 3 " 
The s t r o n g l y c o n t r a s t i n g period of regeneration f o l l o w i n g 
the renewed c l e a r a n c e would a l s o seem to c o r r e l a t e with 
the widespread famine and death r e s u l t i n g from poor 
h a r v e s t s and plague during the century,, I n the 
north of England the l ' i t h century was a l s o a time of 
i n t e r n a l c o n f l i c t with r a i d s from the Scots and constant 
t h r e a t from moss troopers and r i e v c r s , T h i s i s r e f l e c t e d 
i n the concentration of f o r t i f i e d peles and b a s t l e houses 
which reached t h e i r peak during the l a t e r 1 ^ t h and 1 5 t h 
c e n t u r i e s ( r e f 0 s e c t i o n 2 0 7 ) o 
The period of a g r i c u l t u r a l readvaiice which appeared 
to begin about AD 1 6 0 0 and reached i t s peak at approximate! 
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AD 1800, i s r e f l e c t e d i n s e v e r a l of the pollen diagrams 
from the r e g i o n 0 Bolton F e l l Moss records a minimum 
tree percentage f o r the diagram a t a l e v e l estimated 
to A.D 1785 and at B a l l o w e l l Moss tree p o l l e n f a l l s to 
/ th approximately y'o at a l e v e l estimated to the Y'( 
century 0 Prom t h i s point i n both diagrams tree pollen 
i n c r e a s e s ? probably r e f l e c t i n g i n c r e a s e d p l a n t i n g s on 
th th 
e s t a t e s during- the 1 8 and 1 9 c e n t u r i e s . Pine i n 
p a r t i c u l a r r i s e s from about 1800, and t h i s p a r t i c u l a r 
l e v e l i s so w e l l defined t h a t i t i s employed as a marker 
by Barber (1978). At the same time g r a s s e s , C a l l u n a , 
c e r e a l - t y p e p o l l e n and a g r i c u l t u r a l weed taxa r i s e to 
maximum v a l u e s . At Bolton F e l l Moss t h i s l e v e l i s 
dated to AD l 8 0 0 e At the Northumberland s i t e s , Bolton 
F e l l Moss and H a l l o w e l l Moss, there i s a d e c l i n e i n c e r e a l 
p o l l e n towards the top of the diagram, while grass l e v e l s 
remain h i g h 0 T h i s has been i n t e r p r e t e d as a gradual 
change i n r e g i o n a l land-use from an emphasis on grain 
c u l t i v a t i o n during the I S * 1 1 century to the mixed p a s t o r a l 
arable a g r i c u l t u r e of the present day, i n response to 
changing market conditions (i)avies and Turner 1 9 7 9 , 
Donaldson and Turner 1 9 7 7 ) 0 
The Black Lough p o l l e n diagram d i s p l a y s a s i m i l a r 
p a t t e r n to the a l t e r n a t i n g s e r i e s of v e g e t a t i v e changes 
th 
between the 12 century and the present day described 
above (ref„ f i g u r e 3k)0 The period of clearance a t 
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Black Lough t e n t a t i v e l y r e l a t e d to the a g r i c u l t u r a l 
expansion of the Norman period, (BL X I I (a) '48cm-36cm 
ref» s e c t i o n 6 . 4 . 3 f i g u r e 2 9 ) , would appear to have 
cons i d e r a b l y g r e a t e r impact on the vegetation than that: 
observed a t Bolton P e l l Moss and F e l l T2nd Moss. Th i s 
may r e f l e c t the more e a s t e r l y , n e a r - c o a s t a l l o c a t i o n of 
the Black Lough region, and i t s c l o s e r a s s o c i a t i o n with 
the great upsurge i n a g r i c u l t u r e experienced g e n e r a l l y 
i n western Europe at t h i s timo 0 The period of vegetation 
regeneration f o l l o w i n g i s not as s t r o n g l y developed com-
pared with Bolton F e l l Moss and F e l l End Moss, ( r e f . 
s e c t i o n 6„k,k) although a g r i c u l t u r a l i n d i c a t o r herbs 
do d e c l i n e and c e r e a l - t y p e p o l l e n disappears. At 
Black Lough, tree p o l l e n f a i l s to r i s e over 1 5 . 3 ^ during 
t h i s period, although the high l e v e l of C a l l u n a p o l l e n , 
d e r i v e d a t l e a s t p a r t i a l l y from the bog s u r f a c e , probably 
depresses the tree percentage. A more meaningful maximum 
f i g u r e f o r tree p o l l e n of approximately 3 5 / ? i s d e r i v e d 
from the n o n - E r i c o i d p o l l e n sum. T h i s i s s t i l l w e l l 
below the 80';o of non-mire p o l l e n recorded at Bolton F e l l 
Moss and approximately hy/i at F e l l End Moss. The f i n a l 
major r i s e of herbaceous p o l l e n and decrease of tree 
p o l l e n at Black Lough, (BL X I I ( c ) r e f . s e c t i o n 6 . 4 . 5 ) , 
f o l l o w s a s i m i l a r p a t t e r n to that recorded at s e v e r a l 
other s i t e s i n the region. An i n i t i a l minimum tree 
percentage c o i n c i d e s with the l a s t high c e r e a l p o l l e n 
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level,, a f t e r which tree p o l l e n , i n p a r t i c u l a r pine and 
elm, i n c r e a s e s towards the s u r f a c e and i n d i c a t o r s of 
c u l t i v a t i o n decrease,, 
7 o 2 CORRELATION WITH HISTORICAL DATA 
As a f u r t h e r means of t e s t i n g the t e n t a t i v e 
chronology placed on the Black Lough c l e a r a n c e h i s t o r y 
i t was decided to compare the A,P„ curve with a "curve" 
r e p r e s e n t i n g v a r i a t i o n i n socio-economic f a c t o r s s i n c e 
the Roman occupation„ This i s based on the assumption 
that the p a t t e r n of a g r i c u l t u r a l expansion w i l l be 
c l o s e l y t i e d to the p r e v a i l i n g socio-economic conditions 
Since c l e a r a n c e pressure i s r e l a t e d to a g r i c u l t u r a l 
expansion a match between the cl e a r a n c e curve and the 
socio-economic curve should r e p r e s e n t a confirmation 
of the c l e a r a n c e chronology„ The v a l i d i t y of the 
e x e r c i s e depended on the accuracy of the determination 
of the socio-economic curve,, I n t h i s aspect I am 
indebted to Dr 0 B 8K C Roberts who kindl]/- agreed to draw 
up an economic expansion/contraction chart s i n c e AD 80 
based on h i s own extensive experience and the a v a i l a b l e 
l i t e r a t u r e , , I t i s emphasised t h a t , while extensive 
d i s c u s s i o n s were h e l d between Dr 0 Roberts and myself 
concerning post-Roman land-use h i s t o r y p the economic 
expansion/contraction c h a r t was drawn~up e n t i r e l y inde-
pendently and without any p r i o r knowledge of the pol l e n 
diagramo The two ch a r t s were compared only a f t e r the 
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c u l t u r a l sequence a l r e a d y d e s c r i b e d had been -determined,, 
The r e s u l t a n t c o r r e l a t i o n ( r c f e f i g u r e 3 5 ) proved 
to be s u r p r i s i n g l y c l o s e with only minor areas of d i s -
agreement between the two curves„ A l l major i n c r e a s e s 
and decreases i n the A 0P„ curve r e l a t e c l o s e l y to major 
c o n t r a c t i o n s and expansions i n the socio-economic charto 
The e s s e n t i a l incompleteness of the economic data d i s -
allows an a c t u a l curve to be drawn f o r economic con-
d i t i o n s o Nevertheless, taken at the appropriate l e v e l 
of g e n e r a l i s a t i o n , the match i s q u i t e remarkable and 
f a r more complete than was thought l i k e l y to r e s u l t i n 
view of the p o s s i b l e sources of e r r o r . I t adds support 
to the c u l t u r a l scheme proposed f o r the Black Lough 
diagram and at the same time provides a p o s s i b l e i n s i g h t 
i n t o the f a c t o r s l e a d i n g to c l e a r a n c e and abandonment 
of a g r i c u l t u r a l land i n the r e g i o n 0 
7 o 3 CONCLUSIONS 
1 o The present a v a i l a b i l i t y of radiocarbon dated 
p o l l e n diagrams from n o r t h - e a s t England i s s u f f i c i e n t 
to e s t a b l i s h a r e g i o n a l c o r r e l a t i o n of clearance h i s t o r y 
f o r the F l a n d r i a n I I I up to the end of the Romano-British 
period,. This c o r r e l a t i o n i s summarized i n f i g u r e 3 3 o 
2 0 A f t e r the Romano-British period, the l i m i t e d 
number of radiocarbon dates and d e t a i l e d p o l l e n 
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a n a l y t i c a l d a t a ? prevents the development of a com-
prehensive r e g i o n a l s y n t h e s i s of cl e a r a n c e h i s t o r y 0 
A t e n t a t i v e r e g i o n a l c o r r e l a t i o n based on a v a i l a b l e 
dates and h i s t o r i c a l evidence i s presented i n f i g u r e 3 7 o 
3 o The c l o s e match between the Black Lough c l e a r -
ance h i s t o r y and the r e g i o n a l c l e a r a n c e h i s t o r y of 
nor t h - e a s t England allows a t e n t a t i v e chronology to 
be placed on the major clearance periods represented 
i n the Black Lough diagram,, T h i s chronology i s sum-
marized i n f i g u r e 3 3 o 
k0 The degree of c o r r e l a t i o n between the A<,P. 
curve and an independent assessment of s o c i a l and 
economic f o r c e s a c t i n g s i n c e AD 80, provides f u r t h e r 
support f o r the Black Lough cle a r a n c e chronology,, 
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- CHAPTER 8 -
CONCLUSION 
The 31ack Lough p o l l e n diagram provides a c o n t i n -
uous re c o r d of r e g i o n a l environmental h i s t o r y from Late 
Devensian I I I to the c l o s e of P l a n d r i a n I I I e The vege-
t a t i o n a l h i s t o r y c l o s e l y p a r a l l e l s that of Din Moss and 
Linton Loch s suggesting a r e l a t i v e l y uniform region of 
v e g e t a t i o n a l development i n north-east England and the 
Borders during the F l a n d r i a n 0 C o r r e l a t i o n with the 
c h r o n o s t r a t i g r a p h i c u n i t s of Din Moss has enabled an 
approximate chronology to be placed on the major vege-
t a t i o n a l changes recorded a t Black Lough e 
The impact of man on the vegetation a t Black Lough 
i s f i r s t detected a t the F l a n d r i a n i / l l t r a n s i t i o n which 
i s dated a t Din Moss to 6 7 1 0 - 100b.p e Since the po l l e n 
record' a t Black Lough i s l a r g e l y r e g i o n a l , i t i s l i k e l y 
that M e s o l i t h i c communities were a c t i v e over a consider-
able area of the upland region around Black Lougho T h i s 
i s supported by the excavation of a M e s o l i t h i c m i c r o l i t h 5 
s c r a p e r and borer together with 3 0 f l i n t fragments from 
a ridgetop rock s h e l t e r approximately 1km from the sampling 
s i t e c The i n i t i a l r i s e of heath c o i n c i d e s with evidence 
f o r the f i r s t opening of the f o r e s t cover and i s a t t r i -
buted to M e s o l i t h i c a c t i v i t y 0 The very sudden d e c l i n e 
of Pinus p o l l e n i s a l s o considered to be at l e a s t 
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p a r t i a l l y the r e s u l t of M e s o l i t h i c f i r i n g and f e l l i n g 
i n the v i c i n i t y of the Lough. I t co i n c i d e s with high 
c h a r c o a l l e v e l s , a general d e c l i n e i n tree concentration 
and a r i s e i n E r i c o i d and Pteridium v a l u e s . 
The continuing i n f l u e n c e of M e s o l i t h i c a c t i v i t y 
i n the region extends up to the F l a n d r i a n I l / l I I t r a n s -
i t i o n . D e t a i l e d a n a l y s i s of the boundary zone i n d i c a t e 
that the pe r i o d probably r e p r e s e n t s the complex i n t e r -
a c t i o n of l a t e M e s o l i t h i c and/or pioneer N e o l i t h i c com-
munit i e s . T h i s i s r e f l e c t e d i n a steady decrease i n 
elm p o l l e n concentration and to a l e s s e r extent other 
tree s p e c i e s , and a steady r i s e i n herb p o l l e n towards 
the end of F l a n d r i a n I I , This p a t t e r n i s i n t e r p r e t e d a 
the r e s u l t of l i m i t e d c l e a r a n c e and s e l e c t i v e lopping of 
©lm branches by an e a r l y p a s t o r a l group not d i r e c t l y 
equated with a N e o l i t h i c economy. The subsequent 
temporary recovery of elm and other t r e e taxa p r i o r to 
the f i n a l d e c l i n e of elm i s i n t e r p r e t e d as the period 
of displacement of the l a t e M e s o l i t h i c / p i o n e e r N e o l i t h i c 
community by a more advanced immigrant c u l t u r e . 
The t r a d i t i o n a l view of the Elm Decline as an 
i s o l a t e d event i n v o l v i n g the s e l e c t i v e d e c l i n e of elm 
po l l e n only i s not supported. Oalc, i n f a c t , d e c l i n e s 
i n p a r a l l e l and to a g r e a t e r extent than elm, although 
elm i s apparently e l i m i n a t e d from the l o c a l vegetation 
community. The d e c l i n e of elm at Black Lough i s 
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a s s o c i a t e d with a s e r i e s of complex v e g e t a t i o n a l changes 
extending over an estimated period of a t l e a s t 500 y e a r s 0 
These changes are s e t i n motion during l a t e F l a n d r i a n I I 
and extend i n t o e a r l y F l a n d r i a n I I I 0 They f a l l i n t o 
three phases which do not correspond i n a d i r e c t way to 
I v e r s e n ' s Landnam stages,. The c h a r a c t e r i s t i c s of the 
three phases are as followss 
Phase A; I n i t i a l elm d e c l i n e , i n c r e a s e of heath, f i r s t 
open-habitat herbs. 
Phase Bs I n i t i a l f o r e s t recovery and subsequent r a p i d 
d e c l i n e of elm and oak. R i s e of heath to high 
v a l u e s e Open-habitat herbs i n c r e a s e and 
c h a r c o a l i s recorded at a high l e v e l . 
Phase C; Maximum area of clearance represented by 
g e n e r a l l y low t r e e p o l l e n , i n which oak drops 
to i t s loiirest v a l u e , and f i r s t appearance of 
Plantago l a n c e o l a t a . F l u c t u a t i n g b i r c h , 
h a z e l and Gramineae l e v e l s i n d i c a t e a regener-
a t i o n complex. Mainly p a s t o r a l land-use. 
G e n e r a l l y high charcoal l e v e l s 0 P a r t i a l 
f o r e s t recovery towards the c l o s e of the zone. 
There i s some i n d i c a t i o n of a period of low sedimentation 
r a t e during the e a r l y phase B evidenced by uniformly high 
p o l l e n c o n c e n t r a t i o n s . While t h i s contains the p o s s i b i l -
i t y of c l i m a t i c change immediately p r i o r to the d e c l i n e of 
1 7 6 
elm and oak, i t i s considered that the o v e r a l l j i o l l e n 
evidence s t r o n g l y supports an anthropogenic explanation 
f o r the v e g e t a t i o n a l changes„ 
The v e g e t a t i o n a l h i s t o r } ' between the elm d e c l i n e 
and the f i r s t major c l e a r a n c e , r e p r e s e n t s a period of 
gradual and continuous land-use i n t e n s i f i c a t i o n . While 
there i s a suggestion of c y c l i c clearance a c t i v i t y which 
has been t e n t a t i v e l y a s s o c i a t e d with the a r r i v a l of 
Bronze Age and I r o n Age c u l t u r e s , the o v e r a l l p a ttern i s 
one of c o n t i n u i t y of land-use. I t would appear that 
over a period of approximately 2 , 5 0 0 y e a r s , occupation 
of the Black Lough region was r e l a t i v e l y continuous, 
i n v o l v i n g p r o g r e s s i v e l y more permanent a g r i c u l t u r a l 
communities and a g r a d u a l l y i n c r e a s i n g l e v e l of farming 
i n t e n s i t y and population. The great upsurge i n clearance 
a s s o c i a t e d with the pre-Roman I r o n Age, and continuing 
through and beyond the time of Roman occupation, repre-
sents the f i r s t major change to the p a t t e r n of clearance 
e s t a b l i s h e d a t the opening of Plandrian I I I , T h i s Iron 
Age upsurge i n clearance i s broadly synchronous across 
n o r t h - e a s t England, although e a r l i e r heavy Bronze Age 
clearance occurs a t s i t e s i n two p a r t i c u l a r l y favourable 
a g r i c u l t u r a l a r e a s 0 At Black Lough the f i r s t major 
clearance period appears to c o n s i s t of a phase of p a s t o r a l 
a g r i c u l t u r e succeeded a f t e r a short period of regeneration 
by mixed farming with i n c r e a s e d emphasis on g r a i n 
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c u l t i v a t i o n . This sequence i s t e n t a t i v e l y a s s o c i a t e d 
with the impact of the Roman l e g i o n s a r r i v i n g i n the 
region and the i n c r e a s e d l o c a l demand f o r g r a i n a s s o c -
i a t e d with the nearby Roman f o r t and growing c i v i l s e t t l e -
ments, Population l e v e l s during the approximately 500 -
year p e r i o d of i n t e n s i v e a g r i c u l t u r e could be expected 
to r e f l e c t the great r i s e i n a g r i c u l t u r a l p r o d u c t i v i t y 
s i n c e the bulk of production was used to maintain the 
farm/household u n i t e 
A c l e a r r e g i o n a l p i c t u r e of clearance h i s t o r y i s 
l a c k i n g a f t e r the Romano-British era i n north-east 
England,, The Black Lough diagram provides a sequence 
of c l e a r a n c e and regeneration phases which r e l a t e s c l o s e l y 
w±tii h i s t o r i c a l trends and matches with the l i m i t e d p o l l e n 
data f o r t h i s period a v a i l a b l e from other s i t e s . I t 
appears to provide a cle a r a n c e sequence f o r the post-
Romano-British period which i s of re f e r e n c e value f o r the 
region,, A lengthy period of a g r i c u l t u r a l r e c e s s i o n , 
i n d i c a t e d by marked vegetation regeneration, followed 
the extensive c l e a r a n c e of the Somano'-British period,. 
This was probably r e l a t e d to the p o l i t i c a l , s o c i a l and 
economic i n s t a b i l i t y of the e a r l y Medieval p e r i o d . The 
a g r i c u l t u r a l r e c e s s i o n abruptly ended a t a point equated 
with Norman times, approximately AD 1 1 0 0 0 C e r e a l p o l l e n 
reappeared and tree p o l l e n dropped r a p i d l y to i t s lowest 
l e v e l f o r the e n t i r e diagram,, H i s t o r i c a l data i n d i c a t e 
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that the number of r u r a l tenants and general d e n s i t y of 
r u r a l population reached l e v e l s a t t h i s time higher than 
a t the pre s e n t . T h i s i s r e f l e c t e d d i r e c t l y i n the 
degree of cle a r a n c e recorded and suggests a cl o s e 
r e l a t i o n s h i p between r u r a l population and the l e v e l of 
a g r i c u l t u r a l c learance i n d i c a t e d i n the p o l l e n diagram. 
T h i s p a t t e r n i s r e f l e c t e d i n the f o l l o w i n g period of 
r u r a l depopulation a s s o c i a t e d with the Black Death, 
famine and f u r t h e r border trouble when revegetation 
again proceeded, although a t a l e v e l somewhat lower 
than might be expected. I t i s concluded that t h i s 
r e p r e s e n t s a lower l e v e l of r u r a l depopulation i n the 
Black Lough/Edlingham region than neighbouring d i s t r i c t s , 
and a l s o r e f l e c t s the e f f e c t of extreme cl e a r a n c e during 
the 2 0 0 years preceding. 
The modern period i s represented by a r e l a t i v e l y 
moderate depression of the tree p o l l e n curve, due l a r g e l y 
to the growth i n tree p l a n t a t i o n s s i n c e the 1 8 * * 1 century. 
The tree p o l l e n curve reaches a minimum l e v e l before the 
top of the diagram at a point where Gramineae and c e r e a l 
p o l l e n are a t a peak. T h i s point i s equated with the 
th 
e a r l y 1 9 century when ar a b l e farming reached i t s peak 
as a r e s u l t of the Napoleonic wars and general a g r i c u l t u r a l 
improvements. The top l e v e l s of the diagram record a 
r i s e i n tree p o l l e n and a disappearance of c e r e a l p o l l e n 
which probably r e l a t e s to the change i n the r u r a l economy 
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of northern Northumberland towards a p a s t o r a l base and 
the c o n t i n u a l i n c r e a s e i n the area under t r e e p l a n t a t i o n s . 
Population and Environment 
The h i s t o r y of c u l t u r a l impact on the vegetation of 
the Black Lough region over the l a s t JOOO years i s essen-
t i a l l y the r e c o r d of the i n c r e a s i n g a b i l i t y of man to 
e x p l o i t h i s environmental resources and support h i s popu-
l a t i o n T h i s i s p a r t i c u l a r l y true up to a t l e a s t the 
18 century when the bulk of the population remained 
dependent upon the immediate production of the farm on 
which they l i v e d or worked. The concept of a d e l i c a t e l y 
balanced e q u i l i b r i u m between environment, population, 
farm area and t e c h n i c a l s k i l l s advanced by Van Bath ( 1 9 6 3 ) 
i s h e l p f u l i n understanding the manner i n which population 
must have v a r i e d c o n s t a n t l y i n response to changing con-
d i t i o n s , I t i s c l e a r that population would not i n c r e a s e 
independently except as a response to improvement i n one 
of the other v a r i a b l e s , such as c l i m a t i c a m e l i o r a t i o n or 
t e c h n i c a l innovation, which would allow g r e a t e r a g r i c u l -
t u r a l production D Once a major movement of population 
and i n c r e a s e d e x p l o i t a t i o n got under way i t i s l i k e l y that 
i t generated a degree of s e l f - s u s t a i n i n g i n e r t i a which was 
only checked when population exceeded the a b i l i t y of the 
farm to continue e x p l o i t i n g the environment 0 Such a 
s i t u a t i o n appeared to have been reached at the c l o s e of 
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the period of Norman a g r i c u l t u r a l expansion, when use 
of marginal lands and over-fragmentation of land holdings 
l e d to r a p i d r u r a l depopulation as s o i l s d e t e r i o r a t e d and 
h a r v e s t s failed,, T h i s preceded the main e f f e c t of the 
Black Death which continued the reduction i n population. 
I n h i s essay on the impact of c u l t u r e s upon the land-
scape, Fowler ( 1 9 7 8 ) considered that the l e v e l of popu-
l a t i o n i s b a s i c to the degree of environmental impact. 
The essence of the Fowler hypothesis i s that population 
l e v e l i s a d i r e c t i n d i c a t o r of environmental impact. 
Using e x i s t i n g population estimates f o r the 4 t h - 2 n d 
m i l l e n i a BC (Atkinson 1968, 1 9 7 2 ) , and the "absolute" l e v e l 
of 1086 AD e s t a b l i s h e d by the Doomsday Survey, Fowler 
makes estimates f o r the i n t e r v e n i n g periods to e s t a b l i s h 
a population curve f o r southern B r i t a i n from 3 0 0 0 years BC 
to the present. He considers that there i s now evidence 
to estimate a peak Romano-British population of around 
3 m i l l i o n which drops ( i n southern England) to }\ m i l l i o n 
by 1086, when i t again begins to i n c r e a s e . The r e s u l t -
ant graph ( r e f . f i g u r e 3 8 ) provides a demographic model 
aga i n s t which the h i s t o r y of landscape impact might be 
compared. 
Using Fowler's assumption that the l e v e l of impact i s 
d i r e c t l y r e l a t e d to population, a curve has been drawn usin, 
the A.P. ( e x c l u d i n g E r i c o i d ) curve and estimated c u l t u r a l 
periods, from the Black Lough p o l l e n diagram. The v e r t i c a l 
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s c a l e s o f the two graphs have no r e l a t i o n s h i p t o each 
o t h e r 9 o t h e r than t o i n d i c a t e h i g h e r o r l o w e r v a l u e s 
a t p a r t i c u l a r dates 0 
The i n t e r e s t i n g ; f e a t u r e o f the graphs i s the v e r y 
s i m i l a r g e n e r a l t r e n d s shown i n b o t h D Since one i s 
d e r i v e d f r o m p o p u l a t i o n d a t a d i r e c t l y and the o t h e r from 
changes i n a r b o r e a l p o l l e n p e r c e n t a g e s , i t i s q u i t e 
r emarkable t h a t the curves are so s i m i l a r 0 T h i s suggests 
t h a t t h e r e i s i n d e e d a c l o s e r e l a t i o n s h i p between popu-
l a t i o n l e v e l and c l e a r a n c e h i s t o r y as Fowler claims„ 
The main c o n c l u s i o n t o be drawn f r o m the comparison i s 
t h a t p o p u l a t i o n t r e n d s P and presumably c l e a r a n c e and 
r e g e n e r a t i o n t r e n d s ? are s i m i l a r a t a g e n e r a l l e v e l 
between s o u t h e r n and n o r t h e r n Englando There i s a 
s u g g e s t i o n t h a t the major peaks o f c l e a r a n c e and r e g e n e r -
a t i o n i n n o r t h e r n England are d e l a y e d by some 200 years 
f r o m those i n the s o u t h and t h a t the c o n t r a s t s be Ween 
p e r i o d s o f c l e a r a n c e and r e g e n e r a t i o n are greater,, The 
p e r i o d o f r e g e n e r a t i o n f o l l o w i n g the Romano-British c l e a r -
ance appears t o be p a r t i c u l a r l y w e l l - d e v e l o p e d s u g g e s t i n g 
major economic r e c e s s i o n i n n o r t h e r n England i n e a r l y 
M e dieval t i m e s 0 T h i s may be a r e f l e c t i o n o f the n o r t h e r n 
l o c a t i o n o f B l a c k Lough which r e n d e r e d the area most 
s u s c e p t i b l e t o b o r d e r w a r f a r e d u r i n g t h i s p e r i o d o The 
onset o f r e g e n e r a t i o n f o l l o w i n g the Norman a g r i c u l t u r a l 
p e r i o d i s a l s o v e r y r a p i d s u g g e s t i n g a v e r y sudden r u r a l 
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d e p o p u l a t i o n b u t t o an u l t i m a t e l e v e l l e s s than h a l f o f 
t h a t reached d u r i n g the e a r l y M edieval period,, 
8,1 PERSPECTIVE„ CONSPECTUS. FUTURE RESEARCH 
The c u r r e n t s t u d y i s concerned w i t h the v e g e t a t i o n a l 
h i s t o r y o f an are a o f n o r t h e r n Northumberland w i t h i n t h e 
c o n t e x t o f the v e g e t a t i o n a l h i s t o r y o f n o r t h - e a s t England,, 
I n a n a l y s i n g the p o l l e n r e c o r d i t became c l e a r t h a t f o r 
a p p r o x i m a t e l y the l a s t h a l f o f the p e r i o d under i n v e s t i -
g a t i o n i t was the impact o f man which was becoming the 
major c o n t r o l on v e g e t a t i o n developments Whereas t h i s 
i m pact i s r e l a t i v e l y l i m i t e d u n t i l about 500 BC i t p r o -
g r e s s i v e l y becomes the most dominant i n f l u e n c e from t h a t 
p o i n t on. The n a t u r e o f the B l a c k Lough s i t e , b e i n g a 
r e g i o n a l p o l l e n catchment, meant t h a t d e t a i l e d c l e a r a n c e 
h i s t o r y o r s m a l l s c a l e e v e n t s , were d i f f i c u l t t o d e t e c t G 
But i n f i l t e r i n g o u t the d e t a i l e d e f f e c t s i t served to 
b r i n g i n t o f o c u s the more g e n e r a l impact o f man on the 
r e g i o n a l v e g e t a t i o n o f the a r e a , This i s perhaps a more 
v a l i d v i e w p o i n t f r o m which t o assess c l e a r a n c e h i s t o r y 
s i n c e ; i t i s the summation o f i n d i v i d u a l c l e a r a n c e events 
which i s b e i n g r e c o r d e d , r a t h e r than one, perhaps excep-
t i o n a l , l o c a l c l e a r a n c e e p i s o d e 0 For t h i s reason the 
r e s u l t s o f the s t u d y have r e l e v a n c e o f a more g e n e r a l 
n a t u r e and p r o v i d e i n s i g h t s i n t o t he manner i n which l a n d -
scapes are m o d i f i e d by the a c t i o n s o f man a 
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The t e c h n i q u e s o f a n a l y s i s used i n the s t u d y were 
g e n e r a l l y adequate to a c h i e v e the d e s i r e d aims 0 I d e a l l y , 
much l a r g e r p o l l e n counts a t c l o s e r i n t e r v a l s would p r o -
v i d e b e t t e r d a t a b u t the l e n g t h o f the core and the time 
a v a i l a b l e p r e v e n t e d any improvement i n t h i s a rea, The 
use o f a b s o l u t e p o l l e n d a t a i n the f o r m o f p o l l e n concen-
t r a t i o n v a l u e s was q u i t e i n d i s p e n s i b l e i n a c h i e v i n g the 
d e p t h o f a n a l y s i s r e q u i r e d t o c l a r i f y many p a r t s o f the 
d i a g r a m e The b a s i c means o f a n a l y s i s has remained the 
percentage diagram b u t a t many p o i n t s t h i s obscured 
r a t h e r than c l a r i f i e d the a c t u a l r e l a t i o n s h i p between 
t a x a 8 C a u t i o n needs t o be shown, however, when u s i n g 
c o n c e n t r a t i o n v a l u e s t o e s t a b l i s h r e l a t i o n s h i p s over a 
number o f l e v e l s s i n c e s e d i m e n t a t i o n r a t e s may v a r y 
c o n s i d e r a b l y . P o l l e n i n f l u x d a t a a r e the o n l y e f f e c t i v e 
s o l u t i o n t o t h i s p r o b l e m 0 The use o f a computer programme 
to c a r r y o u t r a p i d i n i t i a l s o r t i n g , m u l t i p l e p o l l e n sum 
c a l c u l a t i o n s and t o p l o t summary p o l l e n diagrams was a 
v a l u a b l e a i d , p a r t i c u l a r l y when embarking on the i n i t i a l 
a n a l y s i s o f results<> 
As the s t u d y p r o g r e s s e d a number o f areas o f f u t u r e 
r e s e a r c h became e v i d e n t s 
1 o M e s o l i t h i c c l e a r a n c e h i s t o r y 
T h i s theme has been c o m p l e t e l y n e g l e c t e d i n No.rthum-
b e r l a n d p o l l e n diagrams,, A c l o s e s a m p l i n g i n t e r v a l i s 
r e q u i r e d and i d e a l l y a p o l l e n catchment o f more l o c a l 
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c h a r a c t e r than a t Black Lough„ N e v e r t h e l e s s , i t i s 
l i k e l y t h a t the Blac k Lough s i t e , b e i n g c l o s e to a 
M e s o l i t h i c r o c k s h e l t e r , would produce more i n f o r m a t i o n 
on M e s o l i t h i c l a n d o c c u p a t i o n w i t h c l o s e s a m p l i n g below 
the l e v e l o f the Elm Decline,, Of p a r t i c u l a r i n t e r e s t 
i s the s e c t i o n o f core between a p p r o x i m a t e l y 400cm-266cm 
where minor i n d i c a t i o n s o f f o r e s t opening- were d e t e c t e d 
( r e f , s e c t i o n 6 ) 0 
2 0 L o c a l v e g e t a t i o n a l h i s t o r y i n the B l a c k Lough/ 
Edlingham r e g i o n 0 
I h e o r i g i n a l i n t e n t i o n o f t h i s t h e s i s was t o com-
pare t he l o c a l and r e g i o n a l v e g e t a t i o n a l h i s t o r y i n the 
v i c i n i t y o f Edlingham, Ihe p r e s e n t s t u d y has e s t a b l i s h e d 
the p r o l o n g e d p e r i o d o f human o c c u p a t i o n i n the r e g i o n 
and the n a t u r e o f r e g i o n a l v e g e t a t i o n a l change„ I t 
would be o f g r e a t i n t e r e s t now t o d e t e r m i n e l o c a l vege-
t a t i o n a l change w i t h i n t h i s g e n e r a l r e g i o n p a r t i c u l a r l y 
i n a s s o c i a t i o n w i t h a known o r l i k e l y l o c a t i o n o f a n c i e n t 
s e t t l e m e n t o 
3o Post R o m a n o - B r i t i s h c l e a r a n c e h i s t o r y , , 
T h i s p e r i o d o f c l e a r a n c e h i s t o r y i s g e n e r a l l y 
i n a d e q u a t e l y documented i n n o r t h - e a s t England,, There i s 
a need f o r more d e t a i l e d , d a t e d p o l l e n diagrams o f t h i s 
p e r i o d b e f o r e a m e a n i n g f u l r e g i o n a l s y n t h e s i s o f human 
185 
i m p a c t can be d e v e l o p e d a 
k0 L a t e Devensian 
Only two s p e c i f i c a l l y L a t e Devensian s t u d i e s have 
been conducted from s i t e s i n n o r t h = e a s t England,, There 
i s a need f o r g r e a t e r p a l a e o b o t a n i c a l documentation o f 
t h i s p e r i o d s 
5o Survey o f s t u d y s i t e s 
As a m a t t e r o f c o n s i d e r a b l e i m p o r t a n c e 9 a survey 
o f t h e l o c a t i o n , type and r e s e a r c h p o t e n t i a l o f s i t e s 
s u i t a b l e f o r p a l a e o c o l o g i c a l r e s e a r c h s h o u l d be conducted 
i n n o r t h - e a s t England,, Many s i t e s a re a c t i v e l y b e i n g 
d r a i n e d and l i t t l e i s known o f t h e i r p o t e n t i a l f o r r e s e a r c h ^ 
6„ A b s o l u t e p o l l e n d a t a 
Very few p o l l e n diagrams are a v a i l a b l e from s i t e s 
i n n o r t h - e a s t England u s i n g a b s o l u t e p o l l e n d a t a 0 The 
p r e s e n t s t u d y c o n f i r m s the c o n s i d e r a b l e b e n e f i t s t o be 
o b t a i n e d from t h e use o f such d a t a i n d e t e r m i n i n g vege-
t a t i o n a l h i s t o r y and i n p a r t i c u l a r the e f f e c t s o f human 
i m p a c t 0 
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